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e are here to serve... 


Men have done big things in chemistry by working together for 


the common good. And there is reason to believe the future holds forth : 
Ee promise of still greater accomplishment. The Dow Chemical Company, 
| which has had a substantial share in past chemical . 
| achievements, will continue to serve the future, producing 
| . chemicals for man’s direct benefit. 


DOW HAS A STAKE IN 
PROMOTING LONGER LIFE 


Today, thanks to modern medicine, modern sani- 
tation, and new drugs of amazing effectiveness, the 
average life expectancy is better than 63 years. Dow 
manufactures approximately 100 chemicals fulfilling 
the requirements of pharmaceutical manufacturers, 
who produce medicines important to life and lon- 
gevity. Included in this number are seven of the eight 
Amino acids recently established as essential for the 
adult person. Dow is continually developing new and 
useful chemical products as a result of its extensive 
and active research program in the field of fine 
chemicals. 


Thus does The Dow Chemical Company serve the public 
welfare as well as Industry and Agriculture, 
helping to maintain and raise still higher the American 
| standard of living. And, just as was the 
| case in the “early days’’, quality and the scientific 


method are still of first importance with Dow. 


CHEMICALS INDISPENSABLE 
! TO INDUSTRY AND AGRICULTURE 


| THE DOW CHEMICAL COMPANY + MIDLAND, MICHIGAN -— 
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NEWS THE SERVICES 


Military Leaves of Absence 
Secretary of Defense Louis John- 
son is urging all employers of mem- 
bers of Reserve Components of the 
Armed Forces to be liberal in grant- 
ing them special leaves of absence 
to participate in annual periods of 
military training. In a statement ad- 
dressed to “The Employers of the 
United States,”’ Mr. Johnson pointed 
out the importance to national secu- 
rity of maintaining a large well- 
trained and enthusiastic military 
reserve force. ‘“‘Cooperation of em- 
ployers, by adopting a liberal policy 
in granting leaves of absence, is fun- 
damental,’’ Secretary Johnson said, 
“because the strength, skill and 
teamwork of our Armed _ Forces 
reserves depend upon participation 
in the annual training activities.” 
Secretary Johnson's appeal to em- 
ployers was made at the request of 
Chairman Thomas R. Reid of the 
Personnel Policy Board of the Na- 
tional Military Establishment. 


* * * 


Selling to Armed Services 

As an “assist” to industry, the 
three military departments and the 
Munitions Board have issued pub- 
lications to aid businessmen seeking 
military procurement contracts’ in 
finding the proper channels of in- 
formation. The booklets are intended 
particularly to aid small concerns 
that have not previously established 
sales relations with the armed 
forces. Emphasis is placed on meth- 
ods of obtaining subcontracts. The 
Air Force booklet may be obtained 
by writing the Commanding General, 
Air Materiel Command, Dayton, 
Ohio; Navy pamphlet, Government 
Printing Office, Washington, D. C.; 
Army booklet, Procurement  Infor- 
mation Center, Office of Assistant 
Secretary of Army, Pentagon, Wash- 
ington, D. C. 

* 


Civilian Component Board 

Since taking over as the nation’s 
Secretary of Defense, Louis Johnson 
has established a record for eliminat- 
ing ‘“‘useless’’ boards within the mili- 
tary establishment. Nearly 100 


boards have been clipped accord- 
ingly. However, an indication of his 
interest in the reserve components, 
is his first board creation, the Civil- 
ian Components Policy Board, estab- 
lished in late May. The board, which 
will be permanent, is authorized to 
study and evaluate all questions af- 
fecting the organized reserves of 
Army, Navy and Air. The purpose 
of creating the Board is to develop 
and coordinate in the office of the 
Secretary of Defense, all policies con- 
cerning the civilian components. It 
will also establish policies govern- 
ing the size, composition, mission 
and type of units, insofar as the 
geographical location of those units, 
in the various communities based 
upon information furnished by the 
National Security Resources Board 
and the Munitions Board as to the 
availability of manpower for the 
Civilian Components in those com- 
munities. Meanwhile, observers point 
out that the outlook for Reservists 
is brighter now than any time in 
history. 


* * * 


“Gag” Rule Cancelled 


To ‘‘avoid further misunderstand- 
ing and misinterpretation,’’ Bill Frye, 
public information director for De- 
fense Secretary Johnson cancelled 
“Consolidation Directive No. 
which established a central security 
review branch in the Office of De- 
fense and was interpreted as laying 
down strict new rules against dis- 
closures of military information. 
Since publication of the directive 
PRD Frye had been trying to con- 
vince editors and reservists that the 
order did not require all military 
personnel to submit all articles, 
speeches and public statements to 
the office for prior censorship. How- 
ever, the task proved insurmount- 
able and the order was crossed off 
the books. Now members of the 
armed forces, regulars and reserv- 
ists, will be bound by the security 
review regulations of their particular 
service. In other words, the orig- 
inal directive was ‘‘decentralized”’ 
and the “theat’’ of crities blasts dis- 
tribuied among the three services. 


Military Contract Awards 

A listing of contracts awarded ¢{ 
private business concerns in amount: 
of $100,000 and over and announce 
by the Department of the Army ir 
clude: Phillips Chemical Co., Bartles. 
ville, Okla., Ammonium Sulphate 
20,000 tons, $592,100; Hercule 
Powder Co., Wilmington, Del., R: 
activation of powder facilities an 
production of JPN Sheet Rock: 
Powder, 250,000 tons, $400,000; 7 
S. Industrial Chemical Ine., Ney 
York City, Compound, antifreez 
105,000 gallons, $194,250. 

* * 

Tag’s TWX 

In a TWX message to all arm 
commanders, the Army Adjutant 
General advised that in the futur 
the word ‘Reserve’ will be substi- 
tuted for ‘‘Inactive’’ in references 
to training pay and training duty 
for Reserve personnel of the Arm) 
Accordingly, it is now Reserve Dut 
Training Pay and _ Reserve Duty 
Training. 

Active Duty Rank 

Date of rank for Army Reserve 
officers recalled to active duty 
computed to exclude any periods 0! 
inactive status. An _ officer recalle 
to duty ranks from a date _ preced 
ing that on which he is placed ol 
active duty by a period equal to th 
total length of active Federal com 
missioned service performed in tha! 
or a higher grade. Thus, a Reserve 
Army colonel appointed to that grat 
on 1 January 1945, relieved fron 
active duty on 31 December 1945 
and recalled to active duty in the 
grade of colonel on 1 July 194! 
ranks from 1 July 1945. (Army SR 
§605-80-1.) 


* * * 


Waiving Retired Pay 


The Comptroller General has rule 
that retired pay authorized unde! 
Title III, Public Law 810 (Reserve 
tetirement) is not such pay as ma} 
be waived for the purpose of receiving 
compensation or pension from. the 
Veterans Administration. 
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Annual Meeting 


REPORT OF COL. HARRY A. KUHN 
President, AFCA 


To Directors and Members Armed Forces 
Chemical Association 


It gives me great pleasure to wel- 
come you to this Fourth Annual 
Meeting of your Association. The 
Executive Committee and your Presi- 
dent are now ecalled upon to render 
an accounting to you of our stew- 
ardship for the past year. 

During the past year we have 
continued to grow, not only in size, 
but in functions. I feel that we are 
firmly established, not only among 
the chemical and industrial frater- 
nities but also in the three armed 
services. 

The main difficulty during the 
past vear has been financial. Our 
annual dues have been unchanged 
since we organized but the cost of 
our publications and operations has 
risen steadily. At the same time we 
suffered a loss in advertising, al- 
though we reduced our advertising 
rates to conform with other publi- 
cations of equal standing. However, 
the picture is not as gloomy as the 
balance sheet might indicate. Many 
of the actions of the Executive Com- 
mittee were long range and should 
bear fruit this coming year. 

Despite a reduction in income we 
increased our services to our mem- 
bers. We brought out a directory of 
our members and issued a supple- 
ment bringing it up-to-date as of 
January. We plan to issue a direc- 
tory each six months during the 
coming year and hope to finance it 
In part by carrying advertising. We 
have reorganized the Journal and 
the Newsletter which now have a 
hew editor, new advertising manager 
and a new printer. 

We have established the annual 
award of AFCA medals to the out- 
Standing student in each of the 
Chemical Corps ROTC Units and to 
a like number of ROTC Units in 
the Navy and Air Force, and in addi- 
tion we will present a medal to the 
outstanding student at the summer 
ROTC Training Camp at the Army 
Chemical Center. 

We have established a plaque to 
be awarded to our industry mem- 
bers and have adopted a new card 


and certificate to be presented to 


life members. We have revised our 
accounting system and placed our op- 
erations on a budget system. 

We have removed from general 
funds the life membership fees which 
have been invested and currently the 
interest from the investments is 
covering our life membership annual 
dues. We have removed from our 
general funds and invested $400 of 
the $500 sustaining membership fee 
as the nucleus for a reserve fund. 
We have conducted drives for mem- 
bership through the chapters, 
through the non-member Chemical 
Corps Reserve officers and in indus- 
try. The returns have been very good 
but not as we had anticipated. 

During the past year we secured 
three sustaining members, retained 
almost all our old group members 
and secured 12 new ones. 

The credit for not only keeping 
practically all our old members on 
the rolls but for securing over 400 
new members this year goes to the 
excellent work done by the chapters 
at the Army Chemical Center, Rocky 
Mountain Arsenal, New York, Los 
Angeles, Wilmington and the Euro- 
pean chapter. 

At the last annual meeting we re- 
leased the Chemical Corps History 
of World War II which the Asso- 
ciation published. The sale of this 
book has been a_ disappointment. 
One of the main objections has been 
the price. This has been established 
with the objective of securing a 
substantial return to the Associa- 
tion. 

We have had no changes proposed 
in either the Constitution or By-Laws 
this year. It has been recommended 
that the Executive Committee for the 
coming year consider increasing the 
dues for group membership from 
$100 to $150 per year leaving un- 
changed the 20 member proviso. At 
present, group membership is no 
more than the payment by a com- 
pany of twenty $5 memberships. 
The company secures without further 
charge many advantages and privi- 
leges which involve expense to the 
Association. I believe our group 


members will not object to paying 
their way. A number of other means 
of increasing revenue by voluntary 
subscriptions have been recommend- 
ed also for consideration. 

During the past year we have suf- 
fered the loss of two of our Direc- 
tors at Large. Mr. George W. Dolan, 
Chairman of the Board, Mathieson 
Chemical Corporation, died last July. 
He was a friend of the Chemical 
Corps and of the Association of long 
standing. For many years he was 
Assistant District Chief of the New 
York Chemical Warfare Procure- 
ment District and I had the privi- 
lege of being closely associated with 
him when I was Commanding Officer 
of the District. 

The Association as well as the 
whole chemical world was shocked 
by the death of Dr. Willard H. Dow, 
President of Dow Chemical Com- 
pany, in March. The name of Dow 
has been closely associated with the 
Chemical Corps since 1918 when a 
branch of Edgewood Arsenal was 
established at the Dow Plant at Mid- 
land, Mich. Dr. Dow actively sup- 
ported the formation of this Asso- 
ciation and has been a director since 
its organization. He also supported 
our publications through advertis- 
ing. Last year when we established 
the sustaining membership category, 
Dow was the first coneern to be- 
come a sustaining member. His loss 
will be long felt. 

As I pointed out in my initial 
message last July, this is not a one- 
man organization. The Association 
will be just what you help to make 
it. We cannot stand still. We must 
continue to grow or go backwards. 
We need your help to secure addi- 
tional individual members, and to 
secure industry group members, to 
secure sustaining members, and to 
secure advertising. We are probably 
one of the very few organizations 
of any kind that has not raised its 
dues substantially in the past few 
years. I hope that we can continue 
in this select group. We can only 
do so with your help 
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Amid a spirit of unification that may easily set | 


ta pattern for the professional services, the Armed Fore 
Chemical Association at its fourth annual meeting 
a the Army Chemical Center (May 19-21) combined the 


talents and interest of Army, Navy and Air Force de 
partments and recorded for historical purposes a “hes 
yet" convention. Indicative of the singleness of purpos 
on the part of Association officers, committees, industry 
and membership to stage a suecessful meeting. AFCA's 


1949 convention proved itself an outstanding SUCCESS 


Association “early birds,” refusing to break wit) 
precedent, began arriving at Edgewood on May 19 4 


day set aside for registration of the Board of Directors 


and those desiring to see the convention through fron 


REGISTRATION 


the opening day. That evening ar ‘Id its ; 
evening the Board held its annua] 


dinner and meeting naming the following as officers of 
the Association: Honorary President, Maj. Gen. Aldep 
H. Waitt, Chief Chemical Corps; President, Col. Harry 
A. Kuhn; Ist Vice President, Dr. Walter E. Lawson 


2nd Vice President (Chairman of Fnanee) Richard H 


Turk; ord Vice President (Chairman of Membershi 


and Organization) Lt. Col. Elliott) Morrill, Cm1C-Res | 

4th Vice President, (Chairman of Publication) Brig 

A i Gen. J. M. Eager; ith Vice President( Chairman of 

Meetings and Conventions) Col. Robert T. Norman : 

CmlC-Res; 6th Viee President (Chairman of Researe} 
and Development) Dr. Walter Kirner; 7th Vice 
President (Chairman of War Mobilization Planning 
Col. Samuel Cummings, CmIC-Res; Immediate Pasi 


“best yet" conclave at Edgewood. President, Col. Ludlow King, Cml1C-Res; Secretary 


AFCA’s FOURTH ANNUAL MEETING 


A REPORT FROM EDGEWOOD 


Treasurer, Fred M. Jacobs; General Counsel, Maj 
Charles E. Pledger, Jr., CmlC-Res. 

At the meeting of the Board of Directors, Col. Harr) 
A. Kuhn in reciting a brief resume of the years activities 
stated that while the association had not expanded t 
the extent anticipated it had managed to record a con 
stant increase in membership and operational functions 
He reported that the Executive Committee had met 0! 
an average of once a month with committeemen attend: 
ing from as far distant as Chicago. Colonel Kuhn at 
knowledged also the reorganization of AFCA’s publica 
tions and the employment of a new editor, advertising 


representative and printing firm. 


MATERIEL EXHIBIT The Board of Directors were advised of the — 
Objective: AFCA's '50 and ‘5! meeting .. . tion undergoing a financial reorganization, including th 
establishment of a working budget and the investmel 
of a fixed reserve fund from sustaining and life med 
bership funds which has netted sufficient dividends t 
pay the dues of life members. In addition, an increas 
in group and sustaining members was noted duriné 
the year, as well as an increase from 2800 to 320! 
individual memberships which, it was pointed out, Was 
due in large part to the outstanding efforts of the Arm) 
Chemical Center Chapter, Rocky Mountain Chapter 
New York Chapter, Los Angeles Chapter, Wilmingto? 
Chapter and the European Chapter of AFCA. 


There were no changes proposed in either the Col 
stitution or By-Laws of the Association. 


Tribute was paid to two Directors-at-Large who die 
during the year, Mr. George W. Dolan, Chairman of the 
(Continued on Page 6) 


FIRE BOMB DEMONSTRATION 


. sponsored by the Navy and Air Force 
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DR. WALTER R. KIRNER 
National Academy of Science 


WILLIAM J. HARSHAW 
Harshaw Chemical Company 


SIDNEY D. KIRKPATRICK 
Chemical Engineering 


1949—1950 


DR. HAROLD C. WEBER 
Massachusetts Institute of 
Technology 


DR. H. F. JOHNSTONE 
University of Illinois 


DR. WALTER J. MURPHY 
Industrial Engineering Chemistry 


Y. 


DR. D. B. DILL 
Army Chemical Center 


R. M. MARSHALL 
Pittsburgh Coke & 
Chemical Co 


COL. E. R. BAKER 
Continental Oil Company 


HENRY C. FISCHER 
Army Chemical Center 


DR. H. N. WORTHLEY 
Research & Development 
Board 


DR. ALBERT W. NOYES 
University of Rochester 


DR. ALSOP H. CORWIN 
Johns Hopkins University 


DR. P. K. FROLICH 
Merck and Company 


COL. LUDLOW KING 
Owens Corning Fiberglas Co. 


DR. DONALD B. KEYES 
Heyden Chemical Company 


L. T. SUTHERLAND 
Allied Chemical & Dye 
Company 


DR. WILLIAM N. LACEY 
California Institute of 
Technology 


COL. L. WILSON GREENE 
Army Chemical Center 


M. G. MILLIKEN 
Hercules Powder Co. 


DIRECTORS-AT-LARGE, AFCA 
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| AFCA'S FOURTH ANNUAL MEETING Colonel Harry Kuhn announced that since the Dj. hei 
| (Continued from Page 5) rectory of the Association has been so widely acclaimeg sib 
7 Board, Mathieson Chemical Corp. and Dr. Willard H. it is being made ofl Aehdaapntag publication, being pro. so 
-« Dow, President, Dow Chemical Company. The Board duced twice a year in July and January, ve 
4 acknowledged that their deaths proved a loss not alone 
oy to the Association but to the entire chemical industry Research and Development he 
q of the nation. Dr. Walter R. Kirner, chairman of AFCA’s Researe} Na 
Dr. Walter E. Lawson submitted a report concerning and Development Committee, reporting to the Board of Ce 
d the activities of the Medals and Awards Program of Directors stated in part: “Sixteen of the local chapters 
‘| the Association. He submitted samples of the medals, of the Association have appointed research and develop- 
plaques and scrolls, which met with the approval of the ment committees. These committees are standing py ; 
: entire Board. Fourteen medals with their accompanying and should be given some worthwhile duties so as to - 
: scrolls will be presented this year to outstanding ROTC, keep up their interest. You are undoubtedly familiar i 
NROTC and Air ROTC and Edgewood summer school with the organization of the Research and Development , 
: students. Evidence was at hand that the recognition af- Training Groups of the Officers Reserve Corps. Thes¢ . 
forded by AFCA to outstanding military students is groups are working on a larger number of projects. It 
meeting with outstanding suecess and is destined to should be possible for Research and Development Com- 
prove of material benefit to all coneerned. Plaques to mittee of this Association to have suitable projects as. 
AFCA group members have generated widespread in- signed to it which will utilize the special training and j 
terest and numerous letters of appreciation from com- experience of its members.”’ C 
panies have been received by the Association's National Referring to the April issue of The Armed. Forces K 
Headquarters. Chemical Journal which featured an article, Re- 
Finances 


Lt. Col. Edward Mery, in the absence of 2nd Vice 
President Richard H. Turk, submitted a financial report 
rendered by the Certified Public Accountant employed 
by the Association. The report gave a net worth of the 
Association as $6,392.27. 


Secretary's Report 

Mr. Fred M. Jacobs, AFCA’s Secretary-Treasurer, sub- 
mitted a report on membership which is quoted in part 
as follows: 

“Your Association has passed a busy and a fruitful 
year. Since our last Annual Meeting much has been ac- 
complished. As an organization we have grown in num- 
bers, strength, stability and prestige. This growth has 
been the consequence of a demonstrated ability to per- 
form service. Established three and a half years ago be- 
cause of a widespread conviction that such an Associa- 
tion could be of vital service to the cause of our Na- 
tional Chemical Defense, events have thoroughly justi- 
fied this faith. Some of the missions visualized by our 
founders have been subordinated by the turn of events, 
other missions have proved of even greater importance 
than was foreseen. Today we can report that the prac- 
tical value of our Association to the cause of National 
Defense has become recognized by the military establish- 
ment, by the Chemical industry and by the great reser- 
voir of military and technical talent that composes our 
membership. 

ap Our headquarters is a busy place. It handles a 
multitude of inquiries, requests for information and for 
specific services springing from many sources. We have 
set up the machinery for handling such requests and it 
is functioning well. The internal affairs of the Associa- 
tion, the promotion of its membership and the produc- 
tion of its publications have been established upon an 
economical and a satisfactory basis. We achieved a posi- 
tion where we are not only geared to handle the many 
demands which are presently made upon us, but are 
ready and reaching out for the new and 
mands which we confidently anticipate.’ 


greater de- 


Publications 

After a discussion pertaining to increasing the sub- 
scription rate of AFCA publications to non-members, it 
was unanimously agreed to increase the rate to $5 per 
year for non-members. In accordance with postal regula- 
tions this rate may be twice the amount allocated from 
dues for publications which is $2 for the Journal and 
50e for the News. 


serve Looks at the Association,’’ Doctor Kirner stated 


“In this article it was suggested that certain 
Chemical Corps officers would be interested in 


reserve 
serving 
their tour of duty in one of the research laboratories of 
the Army Chemical Center. This same suggestion had 
previously been made by the members of the researc} 
and development committee of the Boston Chapter. This 
seems to me to be an excellent idea if it can be ar- 
ranged. The Chemical Corps has been recruiting young 
scientists from a number of universities for work at 
during the summer. Perhaps these 
men could be supplemented by a number of qualified 
Reserve officers who had worked at Edgewood during 
the war and who already have a good background of 
experience on Chemical Corps problems. Their employ- 
ment during all or part of each summer would keep 
them up-to-date on current 
and would 


Edgewood young 


Chemical Corps progress 
utilize their experience and maintain their 
active interest in the Chemical Corps.” 


Mobilization and Planning Committee 


In the absence of Col. Samuel Cummings, 7th Vice 
President, his deputy, Mr. Douglas Weiford, reported 
the services of the Mobilization and Planning Commit- 
tee have been offered to the Munitions Board and the 
National Security Board, as well as to in- 
dustry. He stated that while the President of AFCA is 
a standing member of the Munitions Board Chemical 
Advisory Committee and close liaison is maintained with 


Resourees 


the NSRB, the entire problem requires investigation to 
establish a pattern for the future action of the com- 
mittee. 
Future Meetings of AFCA 

Concerning the subject of future meetings of the As- 
sociation. Roy D. Kulp, 5th Vice President and Chair- 
man of Meetings, stated in part to the convention: ‘‘It is 
my definite that annual 
held in various parts of the country under the auspices 
of various units of the Armed Forces. Ours should be a 
truly representative organization and if all meetings are 
held at the 


recommendation meetings be 


Army Chemical Center, the fact that we 
serve all branches of the military establishment may be 
lost sight of. The Army, Navy and Air Force must be 
made to realize that our 


association is designed to 


further the interests of all concerned. Then, too, our 
members in other parts of the country, even though out- 
numbered, should be made to feel that they are nol 
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ie Dj. peing overlooked, IT am very glad that there is the pos- submitted by committeemen, will be brought before a 
aimed sibility that next years meeting may be under the spon future meeting of AFCA’s Executive Committee for ap- 
pro- sorship of the Air Foree and I hope that the following propriate determination and action 
year the Navy may sponsor the meeting.” q 
AFCA’s Board of Directors went on record favoring Exhibits—Demonstration 
the next two annual meetings to be sponsored by the At the close of the Annual Meeting. a box lunch was 
are! Navy and Alr Koree with a return to Army Chemical served from a field kitchen on the parade ground. After- 
wd a Center in 1952 wards, membership and their guests were guided through 
ipters Industry-Army Day ee ee hues were erected on the parade ground 
velop- Industry-Army Day, sponsored by the Coordinating to view exhibits of Chemical Corps materiel. Following 
1g by Committee of Forces Associations will be held the emen- 
ment tl chapter for the event 
T hese Demonstrations of the portable flame thrower, the 
ts. It mechanized flame thrower, the Navy's floating smoke 
Com ORES Sony pot, and a demonstration of colored smoke, rifle and 
ts as The Annual Meeting of the Association was held on hand grenades were also presented 
e and Friday, May 20th in the auditorium of the Chemical The ‘“Aerojets” of the 4th Fighting Wing, Langley 
Corps School. Following the report of Col. Harry A. Feld, Va., closed the demonstration with an exhibition 
. Kuhn (see page 3) AFCA’s President stated that the of aerial acrobatics with four of the Air Forces’ jet 
OFces services of the Research and Development Committee fighter planes. 
. Re- is well as the War Mobilization Planning Committees The group moved to the parade ground and witnessed 
ated have been made available to the various agencies con- the troop review. Col. Harry A. Kuhn, President of 
hist eerned with national defense. Also, individual mem- AFCA, reviewed the troops with Brig. Gen. E. F. 
oe bers of the Association have been called as consultants Bullene, CG of the Chemical Center, and other officers 
les of to government agencies concerned with Chemical Corps of his staff. The troop commander was Lt. Col. Edgar 
1 had problems V. H. Bell, commanding officer, 2nd Chemical Mortar 
careh Membership attending the meeting heard full reports Battalion. 
This as received by the Board of Directors from the various Mixer—Banquet 
. sesh committees. Concerning the suggestion that group mem- At 5:30 p.m. a cocktail party was held at the recrea- 
hg bership rates be raised to 9150 per year, a lengthy dis- tion hall after which was held the annual dinner, with 
cussion resulted in the decision that such action would appropriate messages from Col. Harry Kuhn and guests 
for — result in the loss of more companies than could of honor. A fireworks display was held outside following 
, be secured in finanvial compensation as the consequence the banquet. The evening was rounded out by dancing , 
pe of raising dues. This subject, along with other matters to a seven-piece orchestra. 
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ANNUAL MEETING BANQUET 


MR. DONALD F. CARPENTER OUTLINES PROGRAM OF THE MUNITIONS BOARD TO ASSURE 
ADEQUATE PREPARATION FOR A FUTURE EMERGENCY. MAJ. GEN. ALDEN H. WAITT URGES 


ASSOCIATION TO NURTURE OUR CHEMICAL WEAPONS. 


A series of glowing tributes were 
paid the Armed Forces Chemical 
Association by guests of honor ap- 
pearing at the banquet concluding 
the Annual Meeting at Edgewood. 
Outstanding representatives of the 
National Military Establishment ack- 
nowledged the efforts of AFCA in 
the field of national defense and em- 
phasized the need for a_ strong, 
virile organization coupled with a 
working desire to sustain the na- 
tion’s chemical preparedness. 

Heading the guests of honor at the 
banquet was Mr. Donald F. Carpen- 
ter, Chairman of the Munitions 
Board. Mr. Carpenter stated that the 
accomplishments of the chemical in- 
dustry need no comment as during 
World War II the industry per- 
formed miracles to accomplish its 
production assignment. While stat- 
ing that the industrial strength of 
the United has no equal 
among nations, Mr. Carpenter 
stressed the point that the impor- 
tance of acquiring supplies has 
“grown by leaps and bounds.”’ Look- 
ing to the future, Mr. Carpenter 
stated, “future emergencies may find 
the circumstances changed. We may 
not have time unless we are ade- 
quately stockpiled.’’ He warned 
“Too little, too late must be avoid- 
ed.’’ Continuing, Mr. Carpenter 
stated, ‘‘We must plan on speed in 
mobilization with a minimum of im- 
pact on peacetime industrial require- 
ments.” 

In outlining the work of the 
Munitions Board, Mr. Carpenter 
stated the program includes the cat- 
aloguing of five million items; ac- 
quiring a uniformity of specification 
aimed at standardization; uniform- 
ity of procurement for the military 
services; elimination of the duplica- 
tion of facilities and services in the 
military; uniformity in contract pro- 
cedures and coordination of current 
buying from. industry. “‘Private en- 
terprise represents one of the major 
strengths in our system,’ said Mr. 
Carpenter and he emphasized the 
program of the Munitions Board is 


to support this point. 


States 


Appearing in the capacity as what 
he termed his ‘‘swansong as Chief of 


DONALD F. CARPENTER 


Chairman, Munitions Board 


MAJ. GEN. ALDEN H. WAITT 
Chief, Chemical Corps 


REAR ADMIRAL JOHN A. SNACKENBERG 


USN Bureau of Ordnance 


the Chemical Corps,’"’ Maj. Gen. A. 
H. Waitt reporting on progress of 
the Chemical Corps said, ‘‘We have 
had a good year.” General Waitt 
exclaimed that the Chemical Corps 
has taken on additional responsi- 
bilities and accordingly has new as- 
signments. To substantiate his claim, 
General Waitt reported that from a 
financial standpoint we have ‘‘an- 
other year with increased appropri- 
ations.”” He added that politically 
the Corps is stronger than ever be- 
fore in history and chemical war- 
fare’s responsibility to the national 
defense has reached an all-history 
high. General Waitt warned that 


BRIG. GEN. EDWARD MONTGOMERY 
USA Logistics Division 


“chemicals are what we will be con- 
cerned with in World War III and 
the Armed Forces Chemical <Asso- 
ciation must be sure those weapons 
are maintained and nurtured.” 

General Waitt expressed his ap- 
preciation for the loyal support of 
the Association and cautioned AFCA 
that a “big job lies ahead.’ He 
urged that the Association be on 
guard to watch the present laws and 
proposed legislation that concerns 
the future utilization of the Chemi- 
‘al Corps. 

Representing Maj. Gen. Richard 
C. Coupland, Director of Armament 

(Continued on Page 40) 
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LOGISTICAL 
SUPPORT 
COMBAT 


y 
Brig. Gen. Edward Montgomery 


The question of how to supply 
personnel to do all the multitude of 
jobs in a war affects all of us. When 
the personnel needed must be tech- 
nically suitable, it is of special in- 
terest to members of such an organ- 
ization as the Armed Forces Chemi- 
eal Association. There are two main 
divisions into which personnel needs 
may be divided and they conflict. 
The one—the need for men and 
women for the military services 
and the other—-the need for men 
and women for civilian activities 
industry, research and development, 
sciences and all of the other jobs 
for which deferment is allowed. 

These conflicts between require- 
ments seem always to be resolved 
other so that we get 
done. Hence, few 
themselves in their 


somehow or 
the many jobs 
people interest 
resolution in time of peace. 

Most people do not 
within the military 
there is an equally important con- 


realize that, 
requirements, 


flict which is possibly more difficult 
to adjust than the one between the 
civilian and the military needs. This 
is the conflict between the two as- 
pects of personnel mobilization re- 
quirements which, at least in the 
World Wars with which I have been 
involved, are so conflicting as to en- 
danger our effort. At least 
they are conflicting as to each other 
even if not conflicting with respect 
to the main issue of success in win- 


early 


ning the war. 

The one is the requirement for 
personnel to man the fighting units 

the combat troops, such as _ in- 
fantry, field artillery and armored 
units. The other is the requirement 
for personnel to man the logistical 
support units. 

By logistical support units we 
mean those military units which do 
upon whose success- 
fully accomplished tasks depends 
the suecess of the fighting units, 
without which the fighters could not 
win. Truck companies, ammunition 


not fight but 


WITH THE CHANGE IN THE COMPOSITION OF TROOP UNITS 
IN THE ARMY, THE REQUIREMENT FOR LOGISTICAL SUPPORT 
HAS BEEN ALTERED AND THERE IS A NEED FOR A SET FORMULA 
WHICH EVOLVES A BALANCED ELEMENT OF COMBAT AND 
LOGISTICAL SUPPORT UNITS WHICH CAN SATISFY BOTH THE 
COMBAT AND LOGISTICAL MISSION. 


companies, R.R. transportation bat- 
companies, to 
mention a few well known examples, 
and for the Chemical Corps, such 
units as com- 


talions and depot 


decontaminating 
panies, service units, chemical proc- 
essing units, chemical depot com- 
panies, together with such’ very 
technical units as the technical intel- 
ligence and laboratory units. 

The demands for personnel for 
units conflict not only with 
the needs for combat personnel but, 
since many of the units are tech- 
nical to quite an extent, also with 
civilian demand. This is particularly 
true of Chemical Corps units in 
which a failure to secure qualified 
technicians spells failure to accom- 
plish their mission suecessfully. 


these 


Integration Problem 


A very important 
been, and will continue to be, the 
integration into the design and 
make-up of logistical support units 
of those new developments in wea- 
pons, tactics and concepts resulting 
from World War II. Whether in the 
military or industry, one learns from 
experience; and_ if 
properly heeded, such 
provide for more 


problem has 


experience is 

benefits can 
effective meth- 
ods for accomplishing the mission 
or objective. From the development 
of new weapons and the lessons 
from World War II with 
tactical employment of 
troops, aireraft, and naval vessels, 
the complexion of even the 
unit, the company in the Army, has 
been changed. With the change in 
the composition of troop units in 
the Army, the requirement for logis- 
tical support has been changed. For 
example, with the inereased fire 
power in the elements of an infan- 
try division, specifically because of 
the inerease in the number of wea- 
pons and the rapidity of fire, there 
is an increased demand for the sup- 
ply of ammunition. With the devel- 
opment and emphasis on mobile type 


learned 
respect to 


basic 


units, there is an additional require- 


10 


ment for more trueks which results 
in greater demand for tires, repair 
parts, oil, and gasoline. This places 
an increased demand on the supply 
line to support the newly developed 
combat troop divisions. If we are 
going to be successful from a logis- 
tical viewpoint in supporting troops 
waging another war, the ability to 
accomplish this must be woven into 
our planning patterns now. Better 
qualified service units, trained and 
tested in their responsibilities of in- 
creased support the 
troops, must be an integral part of 
our plans. No longer can staff plan- 
ners use this formula, given a set 
Army strength and _ with 
ments for so many combat divisions, 
the remaining strength is parcelled 
out to the technical services on this 
basis, “‘Now recommend what units 
you need to do the best support job 
possible under the circumstances.” 
Rather, there is a need for a set 
formula which balanced 
element of combat and _ logistical 
support units which can satisfy both 
the combat and logistical mission. 


combat 


require- 


evolves a 


New Type Units 


New developments and concepts 
evolved during and since World War 
Il have resulted in a need for new 
type units. As an example, mention 
may be made of the field of radio- 
logical defense in atomic warfare, in 
which the Chief, Chemical Corps has 
a large responsibility. Similarly, the 
responsibility for the development 
of and defense in biological war- 
fare has been charged to the Chief, 
Chemical Corps. The development 
of new type units requires a con- 
sideration of the attendant prob- 
lems of capabilities, pro- 
posed strength, major items of equip- 
ment, and zone or zones of opera- 
tion. When it is realized that the 
mobilization plan for service sup- 
port can be put in motion only from 
the actual program in effect at the 
inception, it must follow that the 
chemical support phase of a mobil- 


mission, 
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vation program will lag behind the sibilities and funetions of the several ciently the services of qualified per- 


combat element mobilization and technical services has, in the past, sonnel from industry both in peace- 
subsequent requirements to meet the and since leopards do not change time and in the event of mobiliza- 
needs of the combat arms. For this their spots, surely is now complicat- tion. This applies particularly in the 

— reason, the Chemical Corps has ing the problems of planning for case of the chemical industry, with 
nlaced the great majority of its non- logistical support units. Too often its highly trained reservoir of 
livisional and logistical support many decisions in logistical support chemists, chemical engineers, tech- 
inits at the Army Chemical Center. planning would not even have been nologists, and scientists, whose serv- 
It is hoped that this will serve to considered if the planning, review- ices would be of tremendous benefit 
keep a specialized technical service, ing, and approving authorities had to the armed forces in the practical 
had the benefit of the basic know- development and utilization of new 
reasonable state of readiness, and ledge of the special sciences in- type service units required = a 
ged volved result of the latest concepts of war- 
iso provide the training nucleus fare. The chemical industry can 

— for civilian component units when Achieving a Solution also contribute greatly in providing 
the demand arises. What is the answer? The solution qualified personnel to assist in spe- 

alts Between civilian and combat per- to the whole problem of logistical cial technical and military instruc- 

air sonnel demands, the extreme tech- support units, which by no means tion given to military personnel in 

— nieal nature of this problem = and has been outlined here, is far from the fields of biology, chemistry, and 

ply the resolution of the eonflict  be- simple. A simple beginning, how- physics, including atomic fission and 

ped tween requirements in such a way ever, which might lead to far radiological survey procedures. 

are as to suit all demands is extremely reaching results in the solution of The reader of this short article, 

pis- dificult. Since most military plan- the whole problem is suggested. especially if he be from industry or 

ops ners tend to give greater priority to First: Get the top level of planners the field of science, could well ask 

bn the combat requirement, the logisti- “in line’ and by policy statement the question: ‘‘How does this purely 

nto | cal requirement always suffers and give impetus to the realization of military matter, which seems. to 

bes we always enter an emergency with the importance of logistical support result from faulty military planning, 

anil the mobilization planning showing in all phases of mobilization. Second: alfect me? I cannot influence it and 

an entirely inadequate program for Organize the planning properly, have little interest in problem 

bat providing logistical support units on splitting the planners so as to pro- Which I can do nothing about.’ 

of scale capable of supporting the vide capacity for logistical support Many of the readers of this maga- 

iid combat units contemplated. It will planning and assign personnel quan- zine are reserve” officers of the 

set Iways be so if, in peace, the plan- titatively and qualitatively to do the Armed Forces, however, and as such 

= ning personnel are predominately of planning. Then name ai_=e sufficiently are interested. When mobilization ; 

ns. the combat experience type, as is experienced chief with a rank equal day comes, if ever again, most of 

led isual, and are allowed to give more to the head of the tactical unit side them will find themselves in a logis- 

his uthority to their views than is al- so that his voice may be heard and tical support position if not in a 

lits lowed to the few logistically expe- respected. This chief and his work- logistical support unit. 

job rienced people involved. The result, ers should come from the technical For the reader who is not a 

3.” oo ees. that when the war services, reserve officer, I believe the fact that 

set breaks out, we spend most of our The Army is cognizant of the tre- he is a member of the Armed Forces 

ced — on combat unit mobilization mendous contribution that industry Chemical Association assures his in- 

ical ind training and usually must hold has made to the armed forees, par- terest. He would not willingly be a | 

oth f back the day when we can begin to ticularly in the fields of research and member if he did not feel interested | 
ight because we are not as well pre- development and industrial mobiliz- in the Chemical Corps’ problems of 
pared logistically as we are tae- ation planning. It is necessary that national preparedness, and a know- 
neaity. Experience in two wars tells a more comprehensive program of ledge of all Chemical Corps’ prob- 

pts organization for logistical support lems of national preparedness is 

Var Lack of intimate knowledge at be developed in order to train more essential if the Association is even to 

ew talf levels of basie doctrine, respon- effectively and to utilize more effi- begin to accomplish its mission. 

ion 
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the ee ABOUT THE AUTHOR | 

ent Brig. Gen. Edward Montgomery was commissioned as of December 20, 

- 4 1911 and has been with the Chemical Corps since July 1, 1925. It is dur- 

ief, ing his years with the Chemical Corps that he served in many important 

ent positions, including that of Executive Officer, Edgewood Arsenal and 

coil Assistant Executive, Office of the Chief of Chemical Warfare Service. 

ob- He was associated with the research and development activities of the 

sid Chemical Warfare Service on three occasions; first, for two years as 

up Chief of the Technical Division, Office of the Chief, Chemical Warfare 

‘inal | Service; then Technical Director, Edgewood Arsenal for three and a half 

the years. He also served as Chief of the Technical Division for a short 

aah period, 1942, just prior to going to England as Chief of the Chemical 

—_ Service, European Theater. He is a graduate of the Command and Gen- 

the eral Staff College, Chemical Warfare School and the Army War College. 

_ He has received the decorations of Legion of Merit and the Distinguished 

bil- BRIG. GEN. EDWARD MONTGOMERY Service Medal for his work during World War II. 
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SYNTHETIC 


TWO COAL-TO-OIL DEMONSTRATION PLANTS ARE PRODUCING ) 
LIQUID FUELS FROM COAL ON THE MINIMUM SCALE ENABLING t 
THE BUREAU OF MINES TO MAKE AVAILABLE TO INDUSTRY THE 

NECESSARY COST AND ENGINEERING DATA FOR COMMERCIAL 


| OPERATIONS. 
| 
| Under the = synthetie-liquid-fuels The two units will employ differ- products from petroleum, the = syn- ( 
program of the Bureau of Mines, ent processes, one using the direct- thetie oils from each of the processes | 
two coal-to-oil demonstration plants hydrogenation or Bergius Process differ somewhat from petroleum and j 
| the first units larger than pilot and the other the gas-synthesis or from each other. 
| slants in the United States—-are be- modified Fischer-Tropsch Process. The hydrogenation process yields 1 
ng installed on the site of the Mis- The hydrogenation demonstration oils that are high in aromaties an 
souri Ordnance Works, a wartime plant, dedicated May 8, was de- cycloparaffins. The g£as-synthetic | 
synthetic-ammonia unit made avail- signed for operation at pressures up process, on the other hand, yield 
ible by the Office of the Quarter- to 10,000 pounds per square inch in chiefly paraffins and olefins. 

master General. These plants mark two major steps: (1) liquid-phase Each of the processes can _ yield 

a milestone in the steps to a com- hydrogenation, which accomplishes large quantities of chemical by-prod- 

mercial plant and are of marked liquefaction of coal; and (2) vapor- ucts; and, as might be expected, th 

significance not only to our future phase hydrogenation, which converts chemical products are quite differ- 

economic welfare but also to our fu- the liquefied coal to gasoline and by- ent for the two processes. From th 

ture military security. products. Depending on the coal and products of coal hydrogenation, in- | 

These plants at Louisiana, Mo., catalyst used, the output of the plant dustrially valuable tar acids can be 

less than 100 miles above St. Louis will range from 200 to 300 barrels separated. These tar acids contai! 

on the Mississippi River, will pro- daily. approximately 20 percent phenol, 3 

duce liquid fuels from coal on the Although the products of the syn- percent cresols, and 50 percent xy- 

| minimum seale that will enable the thetice-fuels processes being developed lenols. The yield of tar acids in- 

Bureau of Mines to make available by the Bureau of Mines will meet creases with decreasing rank of coal 

to industry the necessary cost and standard specifications for motor Thus, for high-volatile bituminous 

engineering data for commercial op- fuel or aviation fuel and be inter- coals it is 5 to 7 percent of th 

erations. changeable with the corresponding moisture and ash-free coal, and for . 


Back of converter stalls, showing traveling gantry crane astride 

stalls at left. In foreground, left to right, are the high-pressure 

pump house, instrument house, and heavy-oil pump house of the 

Distillation unit at Bureau of Mines coal hydrogenation demonstration Bureau of Mines Coal Hydrogenation Demonstration Plant at Louisi- 
plant near Louisiana, Mo. ana, Mo. 
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subbituminous coal and lignites, 7 


to 15 pereent. Coal-hydrogenation 


middle-oil fractions boiling in the 


chiefly straight-chain 


carbons and 5 to percent of oxy- 


The Fischer-Tropseh Process yields be met. For use in this survey, the 


paraffin hydro- sureau of Mines assembled and pro- 


vided data on the basie requirements 


range of 200°C. to 350°C, contain 20 genated compounds, mainly meth- of cost, construction materials, raw 
to 40 percent of tar acids. Parts of anol, ethanol, propanol, acetic acid, materials, water, and construction 
these fractions could be used di- acetone, and acetaldehyde, contained and operating manpower for com- 
rectly as “‘ereosote oil’ for wood in the aqueous layer of the reaction mercial plants of different sizes and 
preservation If tar acids are sepa- products. Oil-soluble aleohols and es- types 
rated from the middle oils, the re- ters are also produced in appreciable A relatively detailed sample sur- 
maining neutral oils, which contain quantity, but these normally would vey of only a part of one coal-pro- 
pereent of aromatics and 20- not be available by-products. ducing state recently revealed suit- 
1 percent of hydroaromaties, could They would be along with the able sites (ineluding water and other 
be used as solvents and lacquer hydrocarbon oils through’ refining facilities) for 60  synthetie-fuels 
thinners. operations that would convert them plants. This number of plants, dur- 
From the higher-boiling fractions to hydrocarbons. ing their active life, could produce 
of neutral oil, polynuclear’ hydro- As of 16 June the Coal Hydrogena- about 25 billion barrels of oil. 
carbons such as anthracene, phenan- tion Plant continued the test work The contract for the more extensive 
threne, pyrene, chrysene, and 4, 9- preparatory to the first liquid-phase survey has been awarded to Ford, 
run. The Coal Gasification Plant Bacon and Davis and four sub- 


dimethylpyrene have isolated. 


had made a few successful runs, one 


The tar-base fraction of coal-hy- 


drogenation oils amounts to 2 to 4 


with all six burners. 


contractors at a total cost in excess 


The construc- of $1,300,000, 


tion of the Gas Synthesis Plant was ' : . 

percent of the moisture and ash-free progressing on schedule. The Armed Forces Chemical Jour- 
coal. Comparatively little character- At the request of the U. S. Depart- nal is indebted to Dr. W. C. Schroe- 
ization work has been done, but in ment of Interior, the Army Corps der, Chief, Office of Synthetic Fuels, 
the lower-boiling tar-base fraction of Engineers is conducting a nation- and Dr. L. L. Hirst, Chief, Coal to 
aniline, pyridine, and toluidines are wide survey to determine general Oil Demonstration Branch, Bureau 
present in appreciable concentra- areas where requirements for one or of Mines, for furnishing the infor- 
tions. more synthetic-liquid-fuel plants can mation for this staff report. 


THE COAL HYDROGENATION DEMONSTRATION PLANT 
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NEWS OF 


American Cyanamid Company 

The New Product Department of American Cyanamid 
Company announces pilot plant production of cyanuric 
chloride. A recently issued thirty-page technical bulletin 
is available and covers details of physical and chemical 
characteristics, and uses of its product. 

Cyanurie chloride has been used abroad for the prepara- 
tion of dyestuffs and optical bleaching agents for whiten- 
ing textiles. The product also offers possibilities for the 
syntheses of pharmaceuticals, high polymers, explosives, 
rubber chemicals, mothproofing agents, surface active 
agents, and plasticizers. 

The builetin will be sent to interested parties upon 
written request to the New Product Department, American 
Cyanamid Co., 30 Rockefeller Plaza, New York City. 


Mathieson Chemical Corporation 

Mathieson Chemical Corp. announces changes in its 
Sales Department Executive Staff as the result of the 
retirement of E. E. Routh, Vice President. D. W. Drum- 
mond has been named Vice President, Director of Indus- 
trial Chemical Sales and S. L. Nevins, Director of Agri- 
cultural Chemical Sales. 

Other appointments are: J. O. Logan, Sales Manager, 
Industrial Chemicals; R. J. Quinn, Ass’t Sales Manager, 
Industrial Chemicals; L. P. Thomas, Southwestern Sales 


INDUSTRY 


Manager, Industrial Chemicals; J. S. Whittington, Sales 
Manager, Agricultural Chemicals. 


Hercules Powder Company 

The Advisory Board of the Gordon Research Conference 
has elected Dr. Charles N. Frey, Director of Scientific 
Relations of Standard Brands, Ine., and Prof. Herman 
Mark, Professor of Organic Chemistry, Polytechnie In- 
stitute of Brooklyn, to the Management Committee of 
the conferences. In addition, the Management Commit- 
tee consists of Dr. Emil Ott, Hercules Powder Co., chair- 
man; K. G. Compton, Bell Telephone Laboratories; S. S. 
Kurtz, Sun Oil Co.; Dr. Randolph T. Major, Merck & Co. 
and Dr. H. A. Meverhoff as the representative of the 
American Association for the Advancement of Science. 


Pittsburgh Plate Glass Co. 

A new sludge disposal system that carries plant waste 
over a mile-long line to a settling basis has been put into 
operation at the Creighton plant of the Pittsburgh Plate 
Glass Co. An important step in the elimination of stream 
pollution, the process diverts the discharge of between 
300 and 400 tons of grinding abrasive which formerly 
poured into the Allegheny river daily. The new sludge 
disposal system carries 4800 gallons a minute and will 
handle about 300 tons of solids daily. 
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A TEXT PRESENTATION 


JAPANESE 


CHEMICAL 
PLANTS 


A report by Mr. Frederick Pope to the Secretary of 
The Army. 


5. The How 


is not my 
if a substantial sum of money, even many million yen 


next need is money. money may be had 


provinee to say. I do believe, however, that 


were loaned to selected Japanese chemical companies 
at low interest—-say 412% for terms varying from 
five to fifteen years, something between 95-98% (9) 


would be paid back. 


6. The next need is raw material which includes fye] 


and power. This is a difficult problem, but I believe 
men and money would solve it. Much sulphuric 
demand could be relieved by using other substances to 
combine with ammonia in ammonia fertilizers. Another 
relief would be by using the sulphur dioxide in waste 
gases now thrown away as, for example, by the Dowa 
Mining Company at Koseka and the Nippon Mining 
Company at Hitachi and Saganoseki. A further relief 


to the sulphur situation would be the use of other ear- 
riers of nitrogen; the urea, 
It would pay under Japanese eon- 


for example, as in 
the 


case of 


to study action 


The Department of the Army has recently released a 
report on the status of the Japanese chemical industry as 
prepared by Mr. Frederick Pope who was sent to Japan 
by the Secretary of the Army to survey the chemical in- 
the older 
members of the Association. He was a Major (CWS) in 
World War I and served as Assistant Chief of the Chem- 
ical Warfere the Expeditionary 
Forces in France from 1917 to 1919. He is a former pres- 
ident of the Company of New 
York and was prominently identified with the building of 


dustry. Mr. Pope is well known to many of 


Service in American 


Chemical Construction 


the Sumimoto ammonia plants in Japan between 1925 and 
1931. During World War II, Mr. Pope was employed as 
a consultant by the War Department. 


1. The Under Secretary of the Army invited me to 
report on the condition of the Japanese chemical indus- 
try. To make such a report I have visited, inspected, and 
questioned the management of forty-two Japanese chemi- 
eal plants. I beg to point out what is, of course, 
evident, that it is impossible in a visit of a day or part 
of a day to gain complete information about a chemical 
plant. However, it is possible for a person with sufficient 
background and experience to obtain educated impres- 
sions which are, in general correct. The conclusions I 
have reached are clear to me. 

2. The 

3. The cost of production as recorded for each plant 
is a matter of concern. The general high cost is due, I 
believe, in to one or two of the following: 
Poor management; labor costs and conditions; partial 
operation of the plant because of shortages of power, 
coal, or other raw materials; 
the plants; as well as 
limitation of production. 

4. The first and important deficiency 
top men. It is particularly true in the chemical industry 
that good men at the top are sine qua non. The poorest 
sort of a broken down plant with good management is 
far more likely to succeed than the best up to date 
plant with incompetent management. That may be called 
a platitude and true of all industry, but it is peculiarly 
true of the chemical industry. I feel the chemical com- 
panies should search the country for good men no mat- 
ter how old they may be or what their present circum- 
stances are. Plant and management, I find, is 
frequently in the hands of ill-prepared men. On the 
other hand, some companies are excellently well man- 
aged, 


self- 


output of basic chemicals is increasing. 


most cases 


mechanical condition of 


government or war potential 


most is good 


company 


14 


Photo —-U. 3 


Bombing Survey 


PLANT OF RIKEN METALS COMPANY AT UBE 


Rehabilitation of existing facilities should be encouraged. 


Strateuik 


ditions of ammonium chloride, a_ fertilizer difficult to 


make and little used. Careful tests might show the 
usability, under Japanese conditions, of nitrochalk (a 
trade name for a mechanical mixture of ground lime- 
stone and ammonium nitrate). I believe it would pay 
to make some nitrochalk without awaiting the tests. 
There are crops—-say wheat, for example——on which in 


most locations nitrochalk might be used. It probably is 
necessary to authority to manufacture the am- 
monium nitrate needed to produce nitrochalk. The sul- 
phur situation is of sufficient importance to warrant the 
that will 
amounts of 


obtain 


obliged to use 
The 
way it is used, the form in which it may be used, and 
how the granules should be 
earnestly and expeditiously. This should not be done at 


conclusion 
substantial 


Japan probably be 


ammonium nitrate as such. 


may be covered studied 


the expense of any investigations concerning urea or 
ammonium chloride, but concurrently, and the com- 
parative costs and merits determined. 

7. There is no question but that salt is urgently 


needed. It is brought now from long distances, most of 
it coming from the Mediterranean and African 
points. Formerly a large amount came from China and 
Manchuria. I wonder if the manufacture of salt in Japan 
should be encouraged, thus cutting down freight and 
the exporting of money. The reestablishment of the in- 
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dustry in Manchuria and other similar places should be 


encouraged as it would cut down shipping cost, hence 
the cost of salt, and make payment easier—-possibly in 
goods. 
8, The phosphate rock situation is bad. Phosphate 
rock is being imported from the United States at great 
expense. If Japanese ships were available, and if the 
Japanese were permitted to do so, the mining of phos 


phate rock in the Pacific islands should be seriously 
considered. 

9. Power is really not my subject. However, fluctua 
tions in hydroelectric output have serious effects on the 
operation of chemical plants where continuous operation 
is the rule. Therefore, 1 fail to see why steam plants 
to even out the supply in times of low water are not 
more common in Japan. 

10. Fuel, too, is not my subject except as it affects 
the chemieal industry. I find that no coal benefaction 


other than coal washing with water is generally known 


on the average less than 90-95% of the cost of a new 
plant and the result i econd-hand plant an abom- 
ination if not a liability to any chemical manufacturer. 
I earnestly hope that th vicious procedure may be 
stopped. I will mention four instances among many: 

a. in one dye plant, the Nissin Chemical Company, 
Limited, Osaka Plant, there a plant producing sulphur 
trioxide. It is, in effect, a part of a ten-ton sulphuric 
acid plant. It is proposed to move it for reparations. It 


would cost more to build a new plant by pulling that 


one down and moving it than it would to build a new 
complete sulphuric acid plant, and vet, moving that 
plant, I am informed, would throw two thousand men 
out of work. 

b. Another case, the Asahi Chemical Company, Lim- 
ited, Nobeoka Plant, away at the southern part of Kyu- 
shu, has a small mercury cell caustic plant, part of a 
chemical plant as a unit useless to 


large practically 


anyone else. To move that for reparations would, IT am 
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ISHIHARA INDUSTRIAL COMPANY PLANT AT YOKKAICHI 


The first and most important deficiency is good top men 


Bombing Sur \ 


MITSUI CHEMICAL PLANT—AFTER BOMBING 


Recommendation: the moving of plants for reparations be stopped! 


in Japan. Heavy Media Separation and ‘‘sink and float” 
processes would eliminate up to three-quarters of the 
ash in most Japanese coals. Were these installed at the 
mines, it would not only greatly improve the quality 
of the coal, but also mean a saving in freight of fifteen 
percent, more or less. It is very clear, that if not at the 
mines, they should be installed in certain of the chemi- 
cal plants to improve the usability of the fuel. 

11. I have not mentioned research which will be of 
the utmost importance in the future. At the moment, 
however, I feel that all Japanese efforts should be placed 
on the rehabilitation of industry, letting commercial re- 
search follow in a year or two. 

12. Chemical patents are an essential and important 
part of any chemical industry. I reeall the situation in 
Germany where the matter is being intensively studied. 
There German citizens were, as late as last fall, per- 
mitted only to file priority dates, which is entirely un- 
Satisfactory to them. I hope that not only will prompt 
study be given the subject of Japanese patents but that 
Japanese chemical companies will be permitted to pur- 
chase licenses to use American patents. 

13. As to reparations, the moving of chemical plants 
for reparations, can, I think, be explained only as re- 
venge. No ehemical plant built by moving the machin- 
ery and apparatus from another chemical plant can cost 


informed, throw eight hundred men out of work. In that 
case the caustic and chlorine to be used in the main 
plant must be brought in from plants located at a dis- 
tance, 

ce. Another example, that clearly stands out is the Nip- 
pon Soda Company, Nihongi Plant. About ten percent of 
the value of the plant has been marked for reparations. 


Be that ten pereent removed, it would, I am _ reliably 


advised, make the whole plant inoperative except at a 
loss, thus throwing three thousand four hundred men 
out of work. Everything they make is founded on caus- 
tic soda and chlorine. The plant was started twenty vears 
ago. The village and the surrounding villages are largely 
dependent on its payroll for their existence. The ques- 


tion immediately arises, why shouldn't the necessary 


caustic soda and chlorine be imported 


other 
plants? The answer is that it would cost so much that 


from 
the plant would soon use up its capital and would have 
to operate on a government subsidy, or not at all. I be- 
lieve the equipment it is proposed to leave will produce 
an insufficient amount of chlorine and caustie to permit 
the plant to operate at a profit. Here is clear case of, 


in effect, wiping out a community or paying a govern- 
ment subsidy to meet a conclusion based on an individ- 
ual opinion. 


(Continued on Page 16) 
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35% of America’s Vital 


CHLORINE INDUSTRY 


Designed, Built, and 
Equipped By Ferguson 


Again and again during the last quarter century 
we have been called upon to engineer, build, and 
equip facilities for the production of the two 
basic chemicals of U. S$. Industry—chlorine and 
caustic soda. More than 1/3 of America's 
capacity is Ferguson-built. At present we are 
also at work on similar projects for Dominion 
Alkali and Chemical Co., Ltd. of Canada, and 


for the Colombian government at Bogota. 


Much of our work for thirty years has been in 
the rapidly expanding chemical and processing 
fields, although we have also served over a score 
of different industries. And an amazingly high 
percentage of our business has been repeat 
business from leading industrialists who like our 
method of delivering a complete job under one 
contract, one responsibility, and one profit. 
Many of them have found it profitable to retain 
us on a continuing basis to handle all of their 
engineering and building problems as they arise. 
That method may have advantages for you. 
Why not call our nearest office? 


Under one contract and one responsibility, we design, 
build, and equip outstanding antibiotic laboratories 
- + « research laboratories . . . food processing 
plants . . . rayon plants ... paper mills . . . atomic 
energy plants ... chemical process plants of all kinds 
. . . industrial plants . . . power plants. 


© We also furnish engineering reports and surveys © 


The H.K. 
INDUSTRIAL ENGINEERS 


AND BUILDERS | 
“CLEVELAND The Ferguson Building Phone CHerry 5870 


HOUSTON, Texas * M&M Building * Phone Preston 9134 
NEW YORK CITY «+ 19 Rector Street + Phone Digby 4-0500. 
CHICAGO » Suite 863, 120 S. LaSalle St. + Phone Financial 6-3767 
LOS ANGELES + 712 South Curson + Phone WYoming 9496 


JAPANESE CHEMICAL PLANTS 
(Continued from Page 15) 

d. The other side of the picture is illustrated at the 
Nissan Chemical Industrial Company, Toyama _ Plant 
where there is a contact sulphurie acid plant that wags 
moved during the war by orders of the Japanese Army 
I am told it cost much more to move it than a ney 
plant would have cost and the plant is unsatisfactory 
Of course, then they had an excuse—time. It is, never- 
theless, a good example of what should not be done. 
Only thirty percent of the original value could be moved 
The cost of taking down, packing and_ transportation 
was much more than thirty percent when new. 

In all cases of electrolytic caustic soda plants marked 
for reparations or as surplus, one must consider the pos- 
sibility of at some time using ammonium chloride as a 
fertilizer, in which case all of the now surplus chlorine 
would be urgently needed. 

Furthermore, what a field for Communistie agitation! 
It is Known to the workers at the plants mentioned ir 
a, b, and e¢ above that such action is contemplated. They 
are all worried about their livelihood now and later and 
wondering if their futures would not be more secure 
with the Communists who promise them that, if Com- 
munism comes in, the plant will be either maintained as 
it is or restored. Also, uncertainty as to the moving of 
a plant for reparations is disconcerting to management 
as well as to the workers. 

14. The rehabilitation of existing plants should be 
encouraged in every way possible. I have seen a num- 
ber of plants to date still running well but on the verge 
of breakdown because they have run so long without 
proper maintenance and repairs. Also, out-moded and 
uneconomical processes might at the same time be re- 
placed by modern processes at a comparatively reason- 
able cost. 

15. While I understand there are no Fischer-Tropseh 
or similar plants operating today in Japan, there ars 
partially dismounted plants. Today there is no place for 
Fischer-Tropsch plants in Japan either from an _ econo- 
mic or security standpoint. In one place a_ Fischer- 
Tropseh is housed in an exceptionally good building that 
should be used for some other purpose. The process 
apparatus should be sold as serap, salvaging for other 
purposes all standard machinery and equipment. 

16. As a temporary measure, I recommend establish- 
ing an Executive Engineering Board in SCAP with an 
American as the nominal head with veto powers, ete 
composed of two first-class Japanese chemical execu- 
tives; two first-class Japanese engineers; and two first- 
class American chemical engineers (men competent 10 
earn in the neighborhood of $25,000 a year in Amer 
ica). The object of this board would be to receive eacl 
week the most concise report of production, inventory 
shipment, and conditions of raw materials, labor an( 
repairs from let us say fifty to sixty Japanese chemical 
plants. With this information the Board should be able 
to help a faltering Japanese chemical company to its 
feet. Before the war the Japanese chemical industr) 
was a successful one. Its routine operation needed no 
outside help. I feel such a board as this would be un 
necessary after say two years. In such period of timé 
it should be able to give the Japanese chemical industr) 
the necessary help and encouragement. 

17. The 
very sure of their facets before issuing drastie orders 


American authorities must be urged to be 


that may have a long-time effect on the Japanese chemi 
cal industry. 
18. It is now impossible for most Japanese chemical 
companies to get either foreign publications or foreig? 
(Continued on Page 35) 
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DESIGNED FOR SPECIALIZED TRAINING, THE EXTENSION COURSE 
PROGRAM OF THE CHEMICAL CORPS ESTABLISHES A STUDENT PAR- 
TICIPATION RECORD IN MILITARY EDUCATION. REVISION OF PROS. 


PECTUS IS ANNOUNCED. 


The mission of Army extension 


eourses to provide a_ progressive 


non-resident course of military in- 


struction or personnel of all compo- 


nents of the Army of the United 


States 


The extension course of each 


school is divided into six numbered 


series (10-, 20-, 30-, ete.), according 
to the grade for which primarily 
special series as 


intended, and such 


may be authorized. The application 


of the numbered series is as fol- 
lows: 

In general, the 10 series covers 
precommission basie military sub- 


jects in which qualification is re- 
quired for appointment in the grade 
of second lieutenant. The 20, 30, 40, 
50 and 60 


series cover subjects or 


phases of subjects applicable to 
lieu- 


captains, 


mobilization duties of second 


tenants, first lieutenants, 


lieutenant colonels, res- 
pectively, and in which qualification 


may be required for 


majors and 


promotion to 


the next higher grade, respectively. 
further 
study 


units known as subcourses. The total 


The numbered series are 


subdivided into subject or 
credit hours of each series subcourse 
is based on the 
credit 


equivalent of &0 


hours for each year of the 


minimum time-in-grade prescribed 


as a prerequisite for the promotion 


of Active Reserve. officers. Thus, 
there would be approximately 400 
credit hours in the 40 series sub- 
courses, for a Captain must serve 


at least five years in grade before 


becoming eligible for promotion to 


Major 
In general, extension course pre- 
sentation of a subject will parallel 


presentation of the same subject in 
resident with regard to 


instruction. 


instruction 
scope and level of 


The extension course program of 


the Chemieal Corps is designed for 
Specialized training in the 30, 40, 50 
and 60 series. These training groups 
have been designated as follows: A 

Troop and Staff; B 


and 


Technical, 

Manufacturing, Inspection; C 

Supply and Procurement. 
Mobilization 


made 


assignments are 


Army commanders and may 


Unit Instruce- 


receipt of this 


be obtained through 


tors. Upon informa- 


tion, enrollees are placed in the 


training group appropriate to their 


mobilization assignment. 


For example, some  subcourses 
have been designated for all three 
groups and are marked (A, B, C). 


These 


subjects of 


subcourses cover important 


general interest to all 
officers and may be prepared by the 
Chemical Corps or they may be com- 
mon subecourses. Specialized  sub- 
courses are marked for a particular 
this 


system, an officer may still specialize 


training group. By emploving 
vet receive the training necessary for 
a well-rounded military education. 

with the approved 
DA Regulation 350-3000, it 


In accordance 
draft of 
will be necessary to revise the pros- 
Extension Courses admin- 
istered by the 
School. 

This provides for the 
number of credit hours indicated be- 
low. 


pectus of 


Chemical Corps 


regulation 


Cr. Hrs. Cr. 
(Not Less 


Hrs. 
(Not More 


Than) Than) 
10 series 200 250 
20) series 150 180 
Oo) series 230 250 
series 570 $00 
50 series 930 250 
60 series 310 dol 
Thus, it will be necessary to de- 


lete subcourses from the 10, 20 and 
add to the 40 
Inasmuch as possible, subcourses de- 
leted will be 
such as Mess Management, and those 


30 series and series. 


common subcourses, 
schools, 
Attack. 


series sub- 


prepared by other service 
Rifle Company in 
the 20 and 30 


courses will be 


such as 
Some oft 


placed in the 40 se- 


ries. It j planned to place the Ra- 


diological Defense series subeourses 


in the “B” training group of the 40 
series. A general Radiological De- 
fense subcourse is planned and will 
be placed in the ‘‘A”’ and ‘“‘C”’ train- 
ing groups of the 40 series. The 
above changes are tentative and are 


subject to approval of higher head- 


quarters. The 50 and 60 series deal 


mainly with tactical and logistical 


problems and are administered by 
the Command and General Staff Col- 
lege. 

The records of the Chemical 


Corps Extension Course Branch con- 


tain some interesting facets. On 1 
July 1948 enrollment was 450; on 
1 January 1949, 500; and on 1 June 
1949, 951. This sudden increase in 


within the last five 
explained by SR 140- 


enrollment 
months can be 


60-1 which announced the ‘Point 
System for Retirement Purposes.” 
The number of lessons per student 
per month jumped from 6.9 for 
July 1948 to 1.3 for December 1948, 
to 2.2 in March and 2.84 in May 
1949. Since January 1949, the 


Chemical Corps School has held the 
honor of number 


of lessons submitted per student per 


first place in the 
month. In order for Reserve officers 


to obtain the minimum number of 


points for a_ satisfactory vear of 
service, it is estimated that the num- 
ber of lessons submitted per student 
per month will have to climb to 3.2. 
Offiers in 


rely mainly on extension 


rural areas will have to 


courses to 


obtain their retirement credits, while 
those who reside in or near urban 
centers can obtain their credits by 
attending conferences, lectures, drills 
and contact camps in addition to en- 


rolling in Army E 


the Active Reserve. The new 


June 29, 1949, 


Reserve Officers 


other words. an officer must 


method is based o1 
the same basis as points are earned for retirement purposes. 
must 
including the 15 points awarded to remain in the 
earn 
earned by active duty periods (one point per day) ; 


Effective 

obtain 27 points credit yearly, 
Active Reserve. In 

12 credit points. These may be 


training assembly; attendance or instruction at group schools, ete. 


ension Courses. 
ACTIVE RESERVE REQUIREMENTS 
In a TWX to Army Commanders, The Adjutant General advised 
of a change in procedure for retention of Army Reserve Officers in 


earning 


points on 


one point for each 
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IN AN ATOMIC WAR RADIATION, OR ITS THREAT, WILL BE A DEFENITE 
PROBLEM TC BOTH CIVILIAN AND MILITARY PLANNERS. HOW WE 
SHALL MEET THE SITUATION IS DISCUSSED BY A TECHNICAL COM- 


MAND FXPFRT. 


It is known that an atomic ex- 
plosion releases intense radiation at 
the instant of the explosion and also 
seatters radioactive materials over a 
wide area. It is realized that this 
radiation is a hazard to personnel. 
The amount of the hazard, however, 
has been the subjeet of some acrimon- 
ious debate in the public press. It is 
now known that the blast effect, of 
the air burst bomb, is a greater hazard 
than is the radiation. 

However, there is a definite radia- 
tion hazard and radiation did kill its 
thousands at Hiroshima. In an atomic 
war this radiation, or its threat, will 
be a definite problem to both civilian 
and military planners. It is the pur- 
pose of this paper to discuss the 
radiation problem which will exist 
during and after an atomic explosion. 

The atomic bomb does not, in the 
true sense of the word, explode at all’. 
The material of the bomb undergoes 
fission, or simply “fissions.” It is this 
process of fission which releases the 
great energy of the bomb and _ pro- 
duces the radio activity which is to be 
discussed. 

The fission process is characterized 
by the splitting of an atom into two 
atoms the sum of whose masses is 
nearly equal to that of the original 
atom. Considerable energy is released 
in the process. Also, the process re- 
leases electromagnetic radiation and 
the two residual atoms are almost al- 
ways’ radioactive. These residual 
atoms are generally spoken of as the 
fission products of the fission reaction. 

It is now known that most heavy 
atoms can be made to fission if they 
are bombarded with energetic alpha 
particles or deuterons. Thus, Lawrence 
and his co-workers at Berkeley have 
made such materials as bismuth and 
lead fission when bombarded with 
alpha particles of about 400 Mev 


(million electron volts) energy. This 
type of fission, therefore, can only 
be brought about if one has available 
a cyclotron or other powerful accel- 
erator. Obviously, this type of fission 
is useless as a source of great amounts 
of energy. As a matter of fact, many 
such fission reactions require so much 
energy to set them off that the net 
gain, per atom undergoing fission, is 
small. Also, when it is considered that 
not all of the energetic bombarding 
particles enter a nucleus and cause 
it to fission, it is apparent that the 
process is quite wasteful. 

What is needed, for the production 
of energy in large amounts, is a chain 
fission reaction. Such reactions are 
possible with a few of the heavier 
atoms. This type of reaction is utilized 
in the atomic bomb. Such fission re- 
actions are set off by neutrons’. The 
neutron enters a nucleus of an atom 
and so disturbs the binding energy 
which holds the nucleons of the 
nucleus in position that the nucleus 
splits, or fissions. The nucleus of the 
uranium isotope of mass approvxi- 
mately 255 mass units (U*") will fis- 
sion if it captures a neutron of low 
energy. The process may be described 
by an equation as follows, 


It is to be noted that the equation 
states that the nucleus of the U 
atom captures a neutron and fissions 
to yield an atom of Y" and one of 
I'" plus three neutrons and energy in 
the amount E. The energy released 
in this type of reaction is approxi- 
mately 200 Mev. Actually, the energy 
release is a function of the ratio of the 
masses of the two fission product 
nuclei and may be anything from 
about 160 to 200 Mev. 

If an atom within a mass of U 
can be made to fission and one of the 
neutrons which are freed in the pro- 


18 


By 
Lt. Col. Donald H. Hale, Cml C. 


The Technical Command 
Army Chemical Center 


cess causes a second atom to fissior 
and this event causes a third atom t 
capture a neutron and fission, thet 
one has the basis of a chain reactior 
Assume that of the neutrons produced 
in a fission process two succeed, or 
the average, in causing two additiona 
atoms to fission. Thus, one atom would 
fission and cause two additional atoms 
to fission. These two would cause four 
to fission, ete. Since the time betwee 
the series of events is very small this 
process would establish a fission chai 
reaction which would build wit! 
great rapidity and which would re- 
lease a great amount of energy with- 
in a very short period of time. This 
is the process that occurs in_ the 
atomie bomb. 

It should be mentioned that th 
fission process which is described by 
the equation above is only one of a 
number of possibilities. The two equa- 
tions below describe other possible 
fission reactions, 

U* + n' Pd’ + Pd'" + 2n'+FE 
+ Br” Xe™ + 3n'+E 
The analysis of the fission products 
taken from the atomic pile shows that 
over 200 separate isotopes are pres 
ent’. There is no reason to believe that 
the atomie bomb fission process pro- 
duces any smaller number of such iso- 
topes. Three neutrons are not pro 
duced in the fission of every atom. II 
may be assumed that from one 10 
three neutrons are released per atoll 
undergoing fission. It was mentioned 
above that almost all of the fissio! 
products are radioactive. This is due 
to the faet that their nuclei have an 
excess of neutrons. Thus, as show! 
above, is produced in the fissio! 
process. However, stable yttrium, a 
found in nature, exists as Y™. In other 
words, the yttrium isotope which Is 
produced in the fission reaction has 
neutrons. One might 
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think that this radioactive yttrium 


would decay to some stable isotope 
hy emitting neutrons. Actually, it does 


by emitting energetic electrons 


radioactive contamination following 
an atomic explosion. Not all of the 
material in the bomb 


The bomb 


fissionable 


actually undergoes fission’. 


biologie hazard. Of the two types of 


In addition to this lingering radia- 
tion there 1S the so-called “prompt 
radiation. This radiation appears dur- 


ing the actual period when the ma- 


which are usually called beta particles. material will be either uranium or terial of the bomb is undergoing 

This process, in effect, changes plutonium and both are radioactive fission. This period is very short. 

neutron into protons. The § Y" and both decay by alpha particle emis- However, during this short period the 

emits an electron and = changes sion. The alpha particle is a definite radiation is extremely intense. This 


‘nto an atom of one higher atomic 
number; i.e., it becomes an atom of 


bomb material the unfissioned pluto- 


prompt radiation actually is compos- 
ed of two types of radiation as fol- 


Zr”. The Zr” atom is also radioactive nium constitutes the greater hazard lows, 
and decays by beta particle emission since it has a shorter half life and, 1. Neutrons. There is a heavy flux 
to become Cb". This step-wise process therefore, decays at a greater rate of neutrons from the bomb while the 
—= is called a decay chain. The decay than does the uranium. fission process is going on. 


iC. 


‘issio1 


chain for Y™ is as follows, 


y"—2- = Zr" —+ Cb" ,,Mo 
The chain ends with Mo“ which is 
stable. Thus, the Y" 
in the fission process decays by beta 


which is produced 


particle emission in three steps. Any 
excess energy Which any of the iso- 


topes in the chain possess will be 


It was indicated above that not all 
of the neutrons that are released in 
the fission process are captured by 
uranium, or plutonium, nuclei and 
thus cause fission reactions. Many of 
these neutrons escape the bomb and 
reach the earth. These neutrons may 
be captured by the nuclei of atoms of 
the materials in the earth or sea. Such 


2. Electromagnetic radiation. The 
entire electromagnetic spectrum is 
radiated. Infrared, visible and ultra- 
violet light rays apear as do X rays 
and gamma photons. 

As is well known, the gamma rays 
and X rays are definite biologic haz- 
ards. Further, during the explosion 


these are very intens¢ and consider- 


om ti radiated as a gamma photon. Thus, i 
ther the chain decay process will be ac- lead to radio- able thicknesses shielding ma- 
— Thus, the terials are needed if any adequate 
duced the gamma and beta radiations are atom im the sat of the sea _ protection is to be had. rhe infrared, 
d, or hazardous. capture a BeETren and become a radio- visible and ultraviolet radiations are 
iain The time that is required for a active isotope of sodium. The follow- definite hazards. but lightweight 
ing equation describes the process. shielding is sufficient. Thus, the walls 
atoms stability is of interest. In the decay = +E of the average house offer 
The energy which is released in the tection against the infrared, 
listed as “short’’. This means that it and which indicated by E and ultraviolet radiation but 
1 this is less than one microsecond. The half in the equation is released in the form almost no protection against the ate 
chair life of the radioactive Zr" is 17 hours, ? ia pRews bis shout 7 Mev energetic X rays and gamma photons. 
with and that of the radioactive Cb” is 75 energy. The radioactive sodium, Na", Alpha and_ beta particles and 
d_re- minutes. In general, the fission pro- core by beta particle on Se gamma photons are biologic hazards 
with- ducts have fairly short half lives. a because they produce ionization in tis- 
This However, a few of them have half 1), Na'—s Me beta particle sue. The processes by which these 
the lives that are measured in hundreds gamma photon radiations produce ionization 1 body 
of years. When an atomic bomb explodes tissue, or other matter, are complex 
t th It is now clear that an atomic ex- under the surface of the sea most of and will not be discussed in any = 
od by plosion will seatter radioactive fission the neutrons which are set free in the tail here. Essentially, the energetic 


of a 
equa- 


ssible 


E 
E 


products over a wide area. Also, that 
while most of these isotopes have fair- 
ly short half lives there will be some 
isotopes present which decay at a slow 
tate. Thus, it must be expected that 
here will be radioactivity in the vi- 
cinity of an explosion for a long time. 


reaction are captured by nuclei of ma- 
terials in the water in reactions such 
as the one above for sodium. Thus, at 
the Baker Day test at Bikini radio 
active sodium was formed by the ex- 
plosion. 

If the bomb bursts high in the air 


photon dissipates its 


t penetrates matter, by 


particle 
energy, as 
nroducinge free electrons and positive 
ions. As a rough approximation, the 
radiation dissipates 5) eV (electron 
volts) of energy for each electron set 


free. Thus, radium decays by alpha 


duets The high air burst of an atomic bomb most of the free neutrons do not reach particle and gamma _ photo prauereeas 
sees Initv of an explosion for a long time. the earth and, therefore, the radio- and the alpha particle is emitted with 
pe sets up an updraft of heated = air activity due to neutron capture is 18 Mev energy. This alpha particle 
tha Which carries most of the fission pro- trivial. For the underwater burst the produces a total of about 4.8x10 °™ 
_ duets into the stratosphere. The actual neutron-induced radioactivity is ap- 0) 137.100 free electrons 
h ste area contaminated by the fission pro- preciable but, even for this case, it is The alpha partiel adium has 
ert duets may be large, for this type of much less than the radioactivity due a range in air of 3.4 centimeters* and 
ni. | burst, but the radioactive particles to the presence of the fission pro a range in body tissue of about 
aii Will be so dissipated that the resulting duets. 14x10 "° centimeters or 44 microns. 
ee radiation intensity at ground level The types of radioactivity which But in each ease the alpha particle 
pee will be too low to constitute a real have been described to this point are produces a tota if 137,100 ion pairs 
wee the possible excepiion of often called “lingering” radioactivity, before it comes to rest. Therefore, it 
s due sna rea direetly under the zero since the decay processes last for some produces 157,100/4.4x10 or 3.1x10 
e al point f the explosion. The surface time. This lingering radioactivity ion pairs per centimeter of path in 
how! underwater burst causes some of comes from radioactive atoms of three tissue. 
— the fission products to be trapped. classifications. They are, Due to its short range the alpha 
Bie This lead to hazardous intensity 1. Radioactive fission products particle is not a hazard as long as it 
other levels the immediate vicinity of 2. Untfissioned bomb material is outside the body. If it gains en- 
ch 1s the sion but the contaminated 3. Radioactive atoms produced by trance to the body through an open 
has area be comparatively small. the capture of neutrons by stable wound or by breathing or ingestion it 
night There are two other sourees of 


atoms present in the earth. 
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a ITTSBU R Is it permissable for one on the active payroll of the } 


government to receive retirement pay under Public 
S10” 


Law 


*Not if the combined remuneration amounts to more 
than $3000 per year. It is prohibited by the Economy 
Act of 1932. 


Is AUS service during World War II counted as Re. | 
serve service under the provisions of Army Special 
Regulation 140-60-1 (reserve retirement regulations)? 

*Yes, 


* * 


After I have completed 20 years of satisfactory service 


us a Reserve Officer whi » require 4 j e 
ACTIVATED CARBON erve fficer what be d of me in th 
ine of reserve activity pending reaching the age of 60) | 
| 
ALKYL METHYL PYRIDINIUM CHLORIDE years when I make application for retirement? 
ALPHA NAPHTHYLTHIOUREA *After you have accumulated twenty years of. satis- 
} ALPHANITRONAPHTHALENE factory service, you can remain active in the Reserve 
and secure additional points until you reach age 60 
BENZOL—MOTOR, NITRATION, PURE ‘ 
} you may request a commission in the Honorary Reserves 
x CREOSOTE : or you may allow your commission to lapse and you will 
CRESOL—META PARA, ORTHO , still be eligible at 60 to receive retirement benefits, 
* * * 
_2,4-DICHLOROPHENOXYACETIC ACID 
s an AUS (ORC) officer in a retired status entitled 
to Veterans Administration hospital observation and 
.% NAPHTHA, HEAVY SOLVENT treatment for ailments other than those for which he 
NAPHTHALENE was retired? 
es. 
PARA AMINO PHENYL MERCURIC ACETATE 
Wish to convert my National Service Life Insurance. | 
PHENOL Do I get credit for all the money I paid on my term 
PHTHALIC ANHYDRIDE insurance? 
PICOLINE—ALPHA, BETA AND GAMMA No, because the premiums paid on your term. in- 
PIPE LINE ENAMEL surance were required to pay for the cost of the protec- 
| tion afforded. If you convert now, you must pay the 
PYRIDINE—MEDICINAL AND INDUSTRIAL full premium required at your attained age for the con- 
| SODIUM CYANIDE verted insurance. 
| SODIUM THIOCYANATE 
I am aé reservist and a f time federi , ye; 
SULPHATE OF AMMONIA ese ane i full ime federal employe j 
May I accept nondisability retirement pay under Public 
SULPHURIC ACID—60 , 66 AND OLEUM \ Law 810 at age 60 and continue as a full time federal 
} TAR ACID OIL DISINFECTANTS employee? 
TAR—CRUDE AND ROAD *You cannot receive retirement pay under provisions 
of Publie Law 810 and, at the same time, receive pay- 
TOLUOL—NITRATION AND COMMERCIAL 


ment from the Government as a federal employee. How- 
ever, when you give up your federal employment you } 
can receive Civil Service retirement in addition to Re- 
serve retirement. 


XYLOL—10°, 5° AND 3 


Social 
Miss Barbara L. Greene and Mr. George C. | 


Cusack, Jr. were married on June 25, 1949, at St. 


Mary’s Episcopal Church, Emmorton, Md. The 
PITTSBU RGH reception following the ceremony was held at the 
Gunpowder Club, Army Chemical Center. The 


COKE & CHEMICAL co bride is the daughter of Colonel and Mrs. L. 
e 


Wilson Greene. The groom, a former lieutenant } 
GRANT BUILDING PITTSBURGH 19, PA. 


in the Chemical Warfare Service, was assigned 
to the Headquarters of Col. Greene’s Chemical 


Section, Office of Military Government for 


Germany in 1945-46. 
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wy, 


the } A TEXT OF COLLOID CHEMISTRY. Harry Boyer 
Law Weiser. Second Edition, x 444 pages, John Wiley & 
Sons, Inec., New York, and Chapman &«& Hall, Ltd., 
949. $5.50 
nore London, 1949. 39.990. 
omy It is generally recognized that colloid chemistry ‘‘is a 
; well established branch of chemistry in its own right 
and not a chapter listed from physical chemistry.”’ In 
Re. | the ten years that have elapsed since Professor Weiser 


ecial first wrote his textbook of colloid chemistry, this branch 
ns)? of science may be said to have come of age. The second e A Y S 0 f F 
edition reflects this maturity but the author has _ re- 


tained the classical point of view. After a concise dis- 
cussion of the colloidal state, the text is presented in 


a five major parts: Adsorption, Sols, Gels, Emulsions and 
feo | Foams, Aerosols and Solid Sols, and Applications of The tremendous progress made by 

Colloid Chemical Principles to Contact Catalysis and 
atis- Dyeing. Members of the Armed Forees Chemical As- Pemco in the development of low 
orve sociation, Who are particularly interested in the modern 
i aspects of chemical warfare, will find the sections con- P 
nt cerned with adsorption (121 pp.) and aerosols (23 pp.) temperature Porcelain Enamel and 
will especially valuable. Thirty-five years of Professor 

Weiser’s life have been spent in teaching colloid chem- in glass colors suggests the possibili- 

istry to advaneed undergraduate and graduate students, 
itled and he is eminently qualified to write such a compre- ty of Pemco engineers working with 
sl hensive treatise aS we have here. It is useful not only 
ie i student text but serves as an indispensible refer- you in the solution of many finishing 

ence work to all those who are interested in this branch 

of chemistry. The format and typography are character- 
ee istic of the high quality we have learned to expect from problems. - 
Wiley books L. Wilson Greene. 

. These men... trained in the science 
| in- 
otec- of inorganic chemicals are ever 
the 
con- ready to work with you as a team or 
as individuals. 

loye. 
ublic 


leral A DEPENDABiE 
SOURCE OF SUPPLY 


Write us and tell us your problems. We'll work with 


te FOR OVER 60 YEARS you until an answer — satisfactory to you ...and to i 4 

us has been reached. 
you } 


STAUFFER 


CHEMICAL COMPANY PEM 0 Gi 
420 Lexington Avenue C ie 
New York 17, N. Y 


221 North LaSalle Street 

Chicago |, Illinois 

424 Ohio Bidg., Akron 8, Ohio 

555 South Flower Street 


Los Angeles 13, Calif 


636 California Street 9 if 
San Francisco 8, Calif y 


North Portland, Oregon BALTIMORE MARYLAND 


Weslaco, Texas 


Apopka, Fiorida 
Porcelain enamel — Chemicals — colors — Glass 
colors — Pottery colors — glazes — bodies. 
— 
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At 0530 on the morning of 16 
July 1945, the first atomic bomb 
was detonated in the middle of a 
New Mexico desert. Before evening 
of that same day, the small group 
of nuclear physicists who had con- 
ducted most of the basic research 
realized that the results of their 
efforts had many far-reaching im- 
plications. 

As a result of the explosion from 
that first atomie bomb and_ the 
knowledge obtained from those em- 
ployed subsequently, it has become 
a realization of the entire world that 
the bomb is a strategie, rather than 
a tactical, weapon. To properly ap- 
praise this coneept for utilization 
of the atomic bomb, two basic as- 
sumptions must be made. 

1. That even though the technical 
details of the bomb are presently a 
closely guarded secret, the length 
of time which this secrecy can be 
retained by the United States is 
highly questionable. 

2. That any existing defense 
against the bomb at the present 
time are practically negligible. 

In view of the few recognized 
defense measures which can be taken 
to minimize the devastating effects 
of atomie attacks against this coun- 
try, many suggestions have been 
made. These range all the way from 
dispersing our population at a mavxi- 
mum density of 600 people per 
square mile to moving a major por- 
tion of our large industrial centers 
completely underground. Either of 
the two extremes is totally out of 
the question. possible solution 
might be an economical compromise 
some place in between. 


Realistic Approach 

However, when we as a _ nation 
are faced with the possibility that 
atomie weapons may be used against 
us in a sudden, vicious attack, our 
plans must be reatistic. Any atomic 
attacks by an aggressor against us 
would most certainly be directed a 
our steel industry, the backbone o 
our present economic structure; a 
large portion of our oil refineries; 


has 


implications as to the 
structiveness 


approximately 


Having recently completed the 
war within the past quar- 

we know that our in- 
production is the greatest 
element which will insure our 


“SURVIVAL IN ANY FUTURE WAR 


DEPEND ON HOW WELL THE INDUS- 
TRIAL AND STORAGE FACILITIES OF 
THE NATION ARE PROTECTED FROM 
SWIFT, POWERFUL BOMBING. IF WE 
GO UNDERGROUND, THEN THE QUES- 


TION MUCH?” 


By Lt. Col. J. A. Goshorn 


vehicle industry; and 
other strategie industries, 
precision instrument, air- 
and chemical produc- 
been estimated that 
and 100 atomic bombs 
directed at our key industries, which 
more dangerously concen- 
our population, would 
paralyze most of our eco- 
nomic potential. 


of atomic attacks may 
by the facet that any 
dropped on the Cuyuna and 
Ranges, which produce 
60 pereent of the na- 
ore, would leave the ore 
and consequently quite 
destruction of the Sault 
locks by either atomic 
explosive would mean that 
percent of the Minnesota 
would be cut off from the 
furnaces, due to lack of ade- 
transportation. 
definitely within the 
possibility that during the 
hours of an attack by an 
we would find a large per- 
our industry seriously 
well as thousands of 
killed and wounded. 
ce little difference whether 
used conventional ex- 
atomic bombs, radiological 
huge concentrations of 
chemicals, or a combination 

The targets would be 
the same. 


either in peace or in war. 
War II, it took us almost 
two vears to reach peak production on 
war items. How long 
to reach production if 


such 


de- 


It 


Ssec- 


permission from the 
Command and 
ort Leavenworth 
onel Goshorn, is an insti 
Army's Leavenworth schoo! 
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50 pereent of our industrial facili- 
ties had to be rebuilt before we 
could start to attain this goal? 
Frankly, no one knows, but from 
past experience it would mgst_ prob- 
ably require considerably ea than 
in Worid War Il. Realizing this, 
can we as a nation afford to assume 
that never again will a_ few jin- 
dividuals, at the head of a_ police 
state, go berserk in their search for 
power? 

When the Compton Commission 
on Universal Training made their 
report to the President in May 1947, 
one of their recommendations was 
as follows: “The development of 
new weapons will be of no value un- 
less our scientifie progress is mateh- 
ed by industrial readiness for the 
problems of war that may come 
without warning at supersonic speed 
Weapons that were not in being and 
in possession of our troops when an 
aggressor siruck would be worthless 
in inflicting swift retribution upon 
him or in preventing his approach 
to our” shores. Because of the 
danger that production centers would 
be demolished in the first days of 
wur, a start should be made toward 
decentralizing the most vital plants, 
and in some cases, toward building 
underground or otherwise adequate- 
lv protected facilities. Critical war 
niaterials must be stockpiled now, 
which may be used in the future.” 

There can be no question about 
the terrifie expense involved in the 
dispersion of our industrial centers 
or the eonstruction of bomb-resist- 
ant production facilities. To provide 
a reasonable amount of security for 
our economic potential, we must 
thoroughly explore the possibilities 
of a combination of the two most 
important and available means, dis- 
persion and underground protection. 
Neither of these, considered alone 
and without thorough planning, can 
present a satisfactory solution. 


Expense 


When considered in the light 0 
expense, it would be prohibitive 1? 
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place all of our important installa- 
tions underground. Further, it 
would be far too costly, as well as 
impractical, to disperse our existing 
cities over large areas. To construct 
buildings with sufficient strength to 
counter the blast effect of atomic 
missile for even a small fraction 
of our total requirements would be 
equally expensive and impractical 

It i readily apparent that we 
most certainly would not seuttle our 
Navy simply because an atomic bomb 
might sink one or more ships. Nor, 
by the same token, would we recom- 
mend that our Air Foree be de- 
mobilized simply because airplanes 
are shot down or occasionally crash 
to mechanical failure. Nor does 
the Army feel that their task is in- 
surmountable simply because soldiers 
are killed in battle. In consider- 
ing the eapabilities of the atomic 
bomb, many experts have propound 
ed the theory that we, as a nation, 
are absolutely defenseless against 
its employment. And finally, there 
are those skepties who say that the 
effeets of the atomie bomb are so 
persistent that, even it you are 
underground, you will eventually be- 
come a Casualty when you come to 
the surface. One authority has even 
gone so far as to assume a situation 
when an aggressor might detonate 
only two huge atomie bombs and 
thus make the United States unin- 
habitable This is based upon the 
supposition. that by directing the 
missiles at central California and 
northern Oregon, and = taking ad- 
Vantage of steadiy prevailing winds 
blowing toward the east, an enemy 
could expeet to accomplish his mis 
sion with reasonable suecess. The 


theory behind such employment ot 


atomic energy is that the contami- 
nated winds would carry the radio- 
active particles across the Continent 
The aggressor, however, would have 
no assurance that these same ele- 
ments would not have the same ef- 
fect upon his own country. This is 
quite possible because the elements 
released during the Bakini test were 
detected approximately one week 
later on the west coast. 

True, the problems presented in 
preparing a defense for the atomic 
Warfare which may confront us in 
the future are many and compli- 
cated. The utilization of under- 
ground installations certainly seems 
to be an answer, in part, to our 
diteulty. Even if we consider the 
worst destructive capabilities above 
rround, there is certainly hope for 
i initial defense if we ean con 
erve, either underground or by dis- 
persion, sufficient men, equipment, 
and supplies to launch sueccess- 
ful counterattack. 

The mere existence of the atomic 
bomb has made the study of under- 
ground installations a vital neeces- 
itv. We must, therefore, begin now 
to provide for our industry. Within 
economic limits, the initial require- 
ments for military supplies and 
equipment must be provided for a 
possible emergency. To furnish the 
basic necessities for the military and 
civilian population with respeet to 
supply, hospitalization, transporta- 
tion, and service in a future con- 
flict, we must determine our re- 
quirements, prepare sound plans, and 


then carry them into effeet. 
More Powerful A-Bomb 
It is theoretically possible, at 


least, to manufacture atomie bombs 


ten, one hundred, or even one thou- 


Sand times more powerful than any 
Whict have been used so far. Let 
us consider how destructive a bomb 
would be if it were a thousand times 


more powerful than those used on 


Nagasaki and Hiroshima To give 
a very rough estimate, such a bomb 


would be capable o! 

1. Causing complete collapse of 
normal dwellings in a metropolitan 
aurea square miles 


2. Damaging beyond repair all 


houses within an area 31 square 
miles 

3 Rendering uninhabitable all 
dwellings, in an area covering 71 


square miles, 

The above figures demonstrate the 
difficulty in planning structures to 
Withstand the explosive effect of 
bombs or guided missiles utilizing 


atomic energy Construction stan- 


dard of either surface of subter- 
ranean installations must be pro- 
portionately increased protect 
against the terrific blast effect. 
Hence, it is extremely quetionable 
whether a considerable degree of 
safety can ever be incorporated into 
individual surface structures. Any 
defensive installation, either natural 
or man-made, must protect against 
the three-fold effects of atomic ex- 
plosions: first, to withstand the blast 
which destroys structures by the ex 
treme pressures produced; next, to 
resist the blow-torch effect and ter- 
rific heat to which all inflammable 
materials may be subjected; and 
finally, insulation from the radioac- 
tive particles which kill or seriously) 


injure human beings. 
German Experience 


Although the atomie borib has so 


many destructive capabilities that 


A TUNNEL FACTORY 


Here the Fiat Company made airplane motors for Germans 


AN ARMS FACTORY DUG OUT OF SOLID ROCK IN JAPAN 


The plant, however, was never able to get into operation 
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At 0530 on the morning of 16 
July 1945, the first atomic bomb 
was detonated in the middle of a 
New Mexico desert. 
of that same day, the small group 
of nuclear physicists who had con- 


Before evening 


ducted most of the basic research 
realized that the results of their 
efforts had many far-reaching im- 
plications. 

As a result of the explosion from 
that first bomb and the 
knowledge obtained from those em- 
ploved subsequently, it has become 
a realization of the entire world that 
the bomb is a strategic, rather than 
a tactical, weapon. To properly ap- 
praise this concept for utilization 
of the atomie bomb, two basic as- 
sumptions 


atomic 


must be made. 

1. That even though the technical 
details of the bomb are presently a 
closely guarded secret, the length 
which this secrecy can be 
retained by the United 
highly questionable. 

2 existing 


2. That any 
against the bomb at the 


of time 


States is 


defense 
present 
time are practically negligible. 

In view of the few 
defense measures which can be taken 


recognized 


to minimize the devastating effects 
of atomie attacks against this coun- 
try, many suggestions have been 
made. These range all the way from 
dispersing our population at a mavi- 
mum density of 600 people per 
square mile to moving a major por- 
industrial centers 
underground. Either of 
the two extremes is totally out of 


the question. A 


tion of our large 
completely 
possible solution 
might be an economical compromise 
some place in between. 


Realistic Approach 


However, when we as a_ nation 
are faced with the possibility that 
atomie weapons may be used against 
us in a sudden, vicious attack, our 


plans must be reatistic. Any atomic 
aitacks by an aggressor against us 
would most certainly be directed at 
our steel industry, the backbone of 
our present economic structure; a 
large portion of our oil refineries; 


SURVIVAL 


ANY FUTURE WAR MAY | 


DEPEND ON HOW WELL THE INDUS. 
TRIAL AND STORAGE FACILITIES OF 
THE NATION ARE PROTECTED FROM 
SWIFT, POWERFUL BOMBING. IF WE 
GO UNDERGROUND, THEN THE QUES- 
TION. Is, “HOW MUCH?” 


By Lt. Col. J. A. Goshorn 


the motor vehicle industry; and 
many other strategie industries, such 
as rubber, precision instrument, air- 
craft engine, and chemical produc- 
tion. It has been estimated that 
between 50 and 100 atomic bombs 
directed at our key industries, which 
are even more dangerously concen- 
trated than our would 
literally 
nomie potential. 


population, 
paralyze most of our eco- 


Further implications as to the de- 
structiveness of atomic attacks may 
be realized by the fact that any 
bombs dropped on the Cuyuna and 
the Mesabi Ranges, which produce 
approximately 60 pereent of the na- 
tion’s iron ore, would leave the ore 
radioactive and consequently quite 
useless. The destruction of the Sault 
Ste. Marie locks by either 
or high explosive would mean that 
to 90 percent of the 
iron ore would be eut off from the 


atomic 


Minnesota 


blast turnaces, due to lack of ade- 
quate transportation. 

So it is definitely within the 
realm of possibility that during the 
first few hours of an attack by an 
aggressor we would find a large per- 
industry 
damaged, as well as thousands of 
civilians killed and wounded. It 
would make little difference whether 
the attacker used conventional ex- 


centage of our seriously 


atomic bombs, radiological 


huge 


plosives, 
elements, concentrations — of 
deadly chemicals, or a combination 
of all four. The 


essentially the same, 


targets would be 


Having recently completed the sec- 
ond major war within the past quar- 
ter century, we know that our in- 
dustrial production is the 
single element which will insure our 
existence either in peace or in war. 
In World War II, it took us almost 
two years to reach peak production on 


greatest 


many critical war items. How long 


would it take to reach production if 
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5) percent of our industrial facili- 
ties had to be rebuilt 
could start to 


before we 
attain this goal? 
Frankly, no one knows, but from 
past experience it would mgst_ prob- 
ably require considerably Ne a than 
in Worid War II. Realizing this, 
can we as a nation afford to assume 
that never again will a_ few in- 
dividuals, at the head of a_ police 
state, go berserk in their search for 
power? 

When the Compton 
on Universal 


Commission 
Training made. their 
report to the President in May 1947, 
one of their recommendations was 
as follows: “The development of 
new weapons will be of no value un- 
less our scientific progress is match- 
ed by industrial readiness for the 
problems of war that may come 
Without warning at supersonie speed 
Weapons that were not in being and 
in possession of our troops when an 
aggressor siruck would be worthless 
in inflicting swift retribution upon 
him or in preventing his approach 
to our. shores. Because of the 
danger that production centers would 
be demolished in the first days of 
wir, a start should be made toward 
decentralizing the most vital plants, 
and in some eases, toward building 
underground or otherwise adequate- 
lv protected facilities. Critical war 
stockpiled now, 
future.” 


hiaterials must be 
which may be used in the 

There can be no question about 
the terrifie expense involved in the 
dispersion of our industrial centers 
or the eonstruection of bomb-resist- 
ant production facilities. To provide 
a reasonable amount of security for 
our economic potential, we must 
thoroughly explore the possibilities 
of a combination of the two most 
important and available means, dis 
persion and underground protection. 
Neither of 
and without thorough planning, cat 


these, considered alone 


present a satisfactory solution. 


Expense 


light of 


When considered in the 
prohibitive [0 


expense, it would be 
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place all of our important installa- atomic energy is that the contami- sand times more powerful than any 
tions inderground., Further, it nated winds would earry the radio Whic have been used so far Let 
would be far too costly, as well as active particles across the Continent us consider how destructive a bomb 
' impractical, to disperse our existing The aggressor, however, would have would be if it were a thousand times 
cities over large areas. To construct no assurance that these same ele- more powerful than those used on 
buildings with sufficient strength to ments would not have the same ef- Nagasaki and Hiroshima. To give 
} counter the blast effect of atomic fect upon his own country. This is a very rough estimate, such a bomb 
missile for even a small fraction quite possible beeause the elements would be capable of 
of our total requirements would be released during the Bakini test were 1. Causing complete collapse of 
equally expensive and impractical. detected approximately one week normal dwellings in a metropolitan 
It i readily apparent that we later on the west coast area 10 square miles 
most certainly would not seuttle our True, the problems presented in 2. Damaging beyond repair all 
Navy simply because an atomic bomb preparing a defense for the atomie houses within an ‘aren 31 square 
might sink one or more ships. Nor, Wartare which may confront us in miles 
by the same token, would we recom- the future are many and = compli- 3 Rendering uninhabitable. all 
mend that our Air Force be de- cated The utilization of under- dwellings, in an area covering 71 
: mobilized simply because airplanes ground installations certainly seems square miles. 
acili- are shot down or occasionally crash to be an answer, in part, to our The above figures demonstrate the 
Mie due to mechanical failure. Nor does difficulty. Even if we consider the difficulty in planning structures to 
Foal? the Army feel that their task is in- worst destructive capabilities above withstand the explosive effect of 
from urmountable simply because soldiers sxround, there is certainly hope for bombs or guided missiles utilizing 
prob- are killed in. battle. In consider an initial defense if we can con atomic energy Construction stan- 
than ing the eapabilities of the atomic erve, either underground or by dis- dards of either surface of subter- 
this, bomb, many experts have propound- persion, sufficient men, equipment, ranean installations must be pro- 
sume ed the theory that we, as a nation, and supplies to launch a_esueccess- portionately increased to protect 
a are ubsolutely defenseless against ful counterattack against the terrific blast effect. 
0lice its employment. And _ finally, there The mere existence of the atomic Hence, it is extremely quetionable 
7 are those skepties who say that the bomb has made the study of under- Whether a considerable degree of 
effects of the atomie bomb are so ground installations a vital neces- safety can ever be incorporated into 
ssion persistent that, even if you are sitv. We must, therefore, begin now individual surface structures. Any 
their underground, you will eventually be to provide for our industry, Within defensive installation, either natural 
1947, come a casualty when you come to economic limits, the initial require- or man-made, must protect against 
— the surface. One authority has even ments for military supplies and the three-fold effects of atomic ex- 
et @ gone so far as to assume a situation equipment must be provided for a plosions first, to withstand the blast 
e = | when an aggressor might detonate possidle emergeney To furnish the which destrovs structures bv the ex : 
come nited States unin suppl hospitalizati resist the blow-torch effeet and ter- 
habitable This is based upon. the Uppy, lospltalization,  transporta 
peed tion, and serviee in a future con- rifiec heat to which all inflammable 


supposition that by direeting the 
flict, we must determine our. re- materials may be subjected; and 


quirements, prepare sound plans, and finally, insulation from the radioac- 


: missiles at central California and 
nan 
northern Oregon, and taking ad- 

hless ther ‘arr j ffee tive particles which kill or seriously 
Vantage of steadiy prevailing winds hen carry them into effect 


blowing toward the east, an enemy More Powerful A-Bomb 

the could expeet to accomplish his mis- lt is theoretically possible, at German Experience | 
vould sion with reasonable success. The least, to manufacture atomie bombs Although the atomie borib has so | 
vs of theory behind such employment of ten, one hundred, or even one thou- many destructive capabilities that 
ward 
lants, 
Iding A TUNNEL FACTORY AN ARMS FACTORY DUG OUT OF SOLID ROCK IN JAPAN 
uate- Here the Fiat Company made airplane motors for Germans The plant, however, was never able to get into operation 
now, | 
ure.” 
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y for 
must 
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most 
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defenses have 


so far the 


few adequate 


very 


been developed against it, 
underground installation seems to be 
a partial solution. Although we 
know relatively little from our own 
experience about the various details 
of construction and operation of 
underground installations, a wealth 
of information ean be obtained by 
inspecting the methods and tech- 
niques developed by the Germans. 
While the Germans never completed 
part of their under- 
necessary for war 


a substantial 
ground program 


production and_= storage, they had 
prepared plans by 1944 for placing 
a large portion of their manufactur- 
ing and depot facilities below the 
earth’s surface. 

The Germans had very extensive 
plans for placing their aireraft and 
synthetic oil industries underground. 
By the end of the war, they were 
utilizing underground faciiities for 
the manufacture of aireraft, air- 
craft engines and accessories, optical 
guns, 


and precision instruments, 


tanks. motor. vehicles, electrical 
equipment, ammunition, V-weapons, 
There is no 


and guided missiles. 


indication, however, that the Ger- 
mans had made any extensive prepa- 
rations for placing their heavy in- 
dustry in similar structures. 

The types of underground installa- 
tions used by the Germans were 
Generally, they 


facili- 


many and varied. 

attempted to adapt existing 
ties to provide for their underground 
mines, 
high- 
way tunnels. At a few locations, the 


requirements by converting 


eaves, railroad tunnels, and 


Germans had_ started construction 
on completely new underground fa- 
cilities. Generally, these consisted of 
(1) buildings placed underground 
with a bomb resistant covering, and 
(2) tunnels or galleries cut into the 
side of a hill. The first type involved 
building a reinforced concrete arch 
thick, 


a span from 200 to 300 feet, over 


approximately 10 feet with 
a strata of gravel or hardpan. Thus 
no forms were necessary to support 
the concrete while it was being pour- 
ed. After the 
gravel was excavated to the required 
depth for construction of the neces- 
sary buildings. 
eight stories in height were built of 


arch had set, the 


Structures up to 


pre-cast concrete columns, beams, 
and floor slabs under the protective 
covering. The heating and ventilating 
systems for this 


were 


type installation 


much elaborate 


those used in converted structures. 


more than 
Finally the concrete arch was coy- 


ered with several feet of soil and 


crops planted on top to complete 
the camouflage. 

The second type of new construc- 
tion was quite similar to methods 
used in this country for tunneling 
and gallery quarrying. The principal 
disadvantage in using this means ol 
construction was that the costs very 
often were ten times as much as 
for a surface installation with equal 
floor space. Costs for this type varied 
widely depending upon composition 
of the soil, so the locations of sites 
were governed by the geology of 
the area. 

German Costs 

The Germans developed some in- 
teresting figures on the cost of their 
underground installations. Reeords 
indicate that for converting mines, 
caves, and existing tunnels, the cost 
varied between 11 and 15 cents per 
square foot, based on a pre-war rate 
of exchange of two and a half marks 
per dollar. For their 
plants, which had to be completely 
constructed without the use of ex- 
isting facilities, the average cost 
varied between 10 and 12 


underground 


dollars 
per square foot. For those installa- 
tions excavated from extremely hard 
rock and requiring extensive ventila- 
tion systems, the cost sometimes ran 
as high as 35 to 40 dollars per 
square foot. The above figures may 
be compared roughly with an aver- 
age cost of industrial buildings in 
Germany at the same time of from 
50 to 60 cents per square foot. 

By the end of the war, the Ger- 
mans had not accurately developed 
any definite conclusions as to the 
thickness of overburden or 
required for protection 


cover 
against the 


different types and sizes of high ey- 

Reports 
their first 
reinforced concrete from 
thick would provide 
sufficient protection. These estimates 
later raised—to 
and 40 feet as larger and larger 
bombs were used. Finally, after the 
heavy bombing attacks during the 
later stages of World War II. 
engineers concluded that only from 


plosive bombs. indicate 
however, that 
were that 


10 to 20 feet 


estimates 


were between 


their 


200 to S00 feet of solid rock cover 
Was sufficient to provide adequate 
protection. 

One extremely important and vital 
lesson should be learned from. the 
German experience. That is, to em- 
bark upon a program of ‘‘too little 
and too late” is worse than no pro- 
gram at all. In their final 
rush for protection from 
bombing, they many of their 
eritical materials require elsewhere 
for the war effort to construct. in- 
stallations which were of extremely 
questionable value. 
strategic 
the midst of a 
hardly an 


frantic 
aerial 
used 


with a 
materials, in 


Faced 
scarcity of 
major war, it was 
appropriate time to re- 
arrange the nation’s production and 
storage program. 


Types of Installations 


Now let us consider the most ele- 
mentary type of underground _in- 
stallation. This type consists of pits 
dug a few feet into the ground. The 
items to be stored are waterproofed, 
stacked in the pits, and the exeava- 
tion covered with earth. The over- 
burden is then with a bi- 
tuminous material to make the stor- 
age space’ relatively waterproof. 
Several such underground 


topped 


storages 


RAILWAY SERVING GERMAN V-I| BOMB FACTORY 


The Nazis were exceptionally resourceful in their underground program. 
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* have already been used by our Ord- tion varies between 60 and 100 feet, brine-coil type air units, each hav- 
em nance Department for the storage of and consists of limestone and earth ing a capacity to ecireulate 19,900 
from bombs in place ot conventional lg- Such a small amount ot overourden, ecubie feet of refrigerated air per 
cata loos. The advantage in using such however, would hardly give appreci minute. The air is further distributed 
: 4 means of storage is that it pro- able protection against the larger from these units through galvanized 
—— vides one type of covered storage high explosive bombs. sheet metal ducts to provide proper 
at an extremely low cost, can be This storage has been equipped aly cireulation through the 
prepared with petativety tow with refrigerating equipment with pace 
tiie truction materials, and is’ particu- sufficient capacity to maintain an The most outstanding feature of 
their larly adapted to long-term storage average storage temperature of 80 this project is the faet that a re- 
from of large quantities of materials to 36 degrees Fahrenheit. This in- frigerated storage spac ifficient for 
rover which are not subject to deteriora- stallation represents approximately 2.600 to 3,000 earloads of perish- 
juate tion. Such a storage space would nine-tenths of 1 pereent of the total ables was constructed during World 
also be relatively free from destruc- cooler storage space in the United War II when there was an extreme 
vital tion by atomic explosives. Even States. The cost of the installation, shortage of critical materials, yet 
: a large quantities of conventional ex- less refrigerating machinery and very few of these materials were 
oun: plosives would not be as destructive equipment, was approximately one used in the conversion of this space. 
little as would be the ease if the items and one-quarter million dollars. Further. the total cost of construc- 
sites were storeg at ground level. sused upon the gross floor area, this tion was only a fraction of what it 
antic The next type of underground in- is equivalent to a cost of slightly would have been for a conventional 
erial stallation can best be explained by more than 32 per square foot. tvpe cold storage built above ground. 
them describing a typical installation. The storage has a gross floor area Although no attempt has been made 
yhere This second type is actually a true of approximately 15 acres and is to camouflage this installation, this 
: in underground installation except that all in one large room of polygonal feature could be added for a very 
mely the overburden is insufficient to give shape, interspersed with approxi- nominal cost 
th a complete protection from high ex- mately 200 irregularly shaped pil- 
: plosive and atomie bombs. An_ in- lars of limestone which support the Swedish Plant 
was stallation which best typifies this ceiling. The only interior finish pro- 
category is the natural cooler stor- vided was a concrete floor laid over 
and age operated by the United States the entire surface, at an average 
Department of Agriculture in the thickness of 5 to 6 inehes, which ly been constructed Ps idmenventen 
vicinity of Atchison, Kansas. This was necessary for the operation of 
storage utilizes a limestone quarry handling equipment. The eeiling was Again an actual installation will be 
ele- or gallery cave burrowed into a hill- treated with a spray coating of ce- used for the pak apne ee illustration. 
side. Whe & ment and water applied under ex- In central Sweden there is an under- 
pits space of 590,000 square feet, averag- tremely high pressure to seal off all eee Sees ee agi rules 
The ing approximately 12 feet in height, operings which might permit the en- WHICH 
ofed, with a gross volume of approximate- trace of moisture into the storage and 
Pava- ly 7,500,000 eubie feet. Unminded space. The refrigerating equipment, diesel and gasoline 
over- limestone has been left as pillar housed in a building near the en- aericuitural machinery, and various 
i supports throughout the storage, tranee, consists of three ammonia machine tools ee you approach this 
stor- spaced at intervals of from 30 to 40 compressors, each with a capacity of installation, the only man-made 
roof. feet. 254 tons. The refrigeration within structure apparent to the unaccus- 
rages The overburden for this installa- the storage space is provided by 48 
Swedish farm house, located at the 
— foot of a hill. However, when the 
MILLING MACHINES IN AN OLD IRON MINE hinged Waits of this. house 
The factory employed 8000 workers open, much like large garage doors, 


there is an opening of sufficient 
size to accommodate large trucks. 
The entranee tunnel has” several 
right angle turns designed to absorb 


the blast effeet of any bomb or ex 


plosive which might be detonated 
near the entrane Farther along | 
this same tunnel, large, closely fit 
ting, double steel doors provide ad 


ditional protection ainst the blast 


effect from explosive or the en 
| 


trance ot po onou 


The wall ceilit doaé large 
proportion thre ehinery are 
painted a light color t counteract 
possible development of eclaustropho 
bia bv the workers. The lighting. a 
mixture of flourescent and ineandes- 
cent, produce n effeet approach- 
ing natural daylight. The air con- 
ditioning and ir purifying equip- 
ment whithin this plant would per- 
mit the full complement of work- 
ers to remain within its confines for 


7 
25 


hours, with all inlets 
sealed, in the event of an atomie or 
poison gas Conversely, the 
entire plant can be emptied of work- 
ers, all outlets and a fire 
extinguished at any point inside the 
structure within 5 to & minutes. 

By eareful blasting during 
struction, a Gothie type arch 
achieved. Some of the rooms within 
the plant are nearly a city block 
long. The plant is completely equip- 
ped for production line methods sim- 
ilar to the large industrial plants 
in this country. Thus, we see an in- 
dustrial plant that is as nearly self- 
sufficient as one can be. The plant 
owners claim that the construction 
costs for this plant are approximate- 
ly 20 percent in excess of normal 
costs for a similar building built 
above the ground, and that this par- 
ticular plant and others of its type 
will be as much as 10 percent cheap- 
plant maintenance is 
concerned over a 30 year period. 


as long as 36 


attack. 


sealed, 


con- 
was 


er so far as 


Industry and Storage 
Let us now consider the possibil- 
ity of establishing a 
derground industrial and storage in- 


system of un- 


stallations in the United States. 
Sometime ago, the Corps of Engi- 
neers made a preliminary survey of 
Various caves, mines, quarries, and 


underground sites for the Munitions 


their 
par- 


error along this line in one of 
underground factories. At this 
ticular location, it has been reported 
that as much as one-half of a labor 
was utilized to transport 
from the 


foree shift 
workers to and surface. 

Next in the construction of an un- 
derground facility, how deep should 
how much overburden 
should be provided if it is to be 
relatively Shall the 
amount of oberburden be in the 
neighborhood of 300, 600, 1,000 or 
2,000 feet? Will a mixture of rock 
and earth be adequate or will solid 
rock formations be required? To be 
on the safe side in answering these 
various questions, we might assume 
that an overburden of 1,000 to 1,500 


we £0, OF 


made safe? 


feet of solid rock would be con- 
sidered safe in the light of present 
known explosives or those which 
might be utilized within the fore- 


seeable future. 

consider a national 
installations. 

that the 


requirements 


Next, let us 
program for 
Suppose we 


and 


storage 
assume open 


covered storage 


for any war in which we may be- 
come involved in the future may 
approach one billion square feet. 


This amount is in excess of the total 
military storage requirements in the 
United States during World War II. 


Is it reasonable to expect, then, that 


Board. Although this survey was we may find this one billion square 
only preliminary, it did provide a feet of underground storage space in 
considerable quantity of valuable existence today and that it could be 
data and definite information with readily converted? The answer to 
respect to location and accessibility this question is definitely in the af- 
of potential underground sites. firmative. Although some construc- 

For an underground site to pro- tion work may have to be done to 
vide the necessary protection as well complete certain installations, rail- 
as to be economically feasible as a roads, and highways, and a rather 
manufacturing or storage installa- drastic reorganization effect in our 
tion, must be capable of properly present military storage system, 
handling the entrance and exit of there is sufficient space available. 
personnel, equipment, and supplies. For example, there are not one, but 
The Germans made one outstanding many mines in this country today 

Our Best Weapon 


Science has now changed and 
physically isolated. No 


and may modify the lives and 


Communism which has risen 


Now it is attempting to extend 


stitute despair; for charity it 


slavery. We must 


citizenry. But we must 


we seek to protect. 


shrunk the world. No longer are we 
longer are we mentally 
remainder of this troubled globe. Economie bankruptcy, political dis- 
content, and spiritual despair in far places now affect our daily lives, 
the opportunities of our children. To 
further complicate the modern scene, the dark and sinister cloud of 
in the east has blocked off the sunshine 
of democratic action and freedom of thought over much of the world. 


shores, and to pervert our citizens. For the hopes of men it would sub- 
would 
fight it as the 
with every weapon at our disposal. 


scourge it is, wherever we find it, 


best weapon is knowledge, and our army is an informed and articulate 
take care, that we do not use communism’s 


means to combat it, else even if we win we will lose the way of life 


separated from the 


malignant influence to our own 


exchange greed; for freedom, 


We must bear in mind that our 


Dr. David M. Delo 
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having a total floor space in exeese 
of a million square feet. True, man 
of these mines and 
totaliy suitable at present for stop. 
age; but given a plan and adequate 
time for actual conversion, mue} 
could be done to obtain this goal] of 


caves are pot 


a billion square feet if we start now 


Utilization 


How would we 
amount of 


utilize 
space? Is it necessan 
that the entire amount be 
ground? Would the 
pense be justified? 


this vast 


under- 
additional 


Since our industrial potential is so 
vulnerable to atomic attack. we 
should have sufficient initial equip- 
ment on hand for a balanced M-day 
force of say, five million men. Natur- 


ally this stockpile of equipment 
must be protected from atomie at- 
tack just as our key’ industries 
There should also be in storage a 
sufficient quantity of those items 


which require a relatively long time 
to manufacture. The supply of sueh 
items should be adequate to  pro- 
vide necessary replacements for one 
year of actual combat. Many of thes: 
items are available today, but the: 
are not in completely protected stor- 
ages as they should be. If the ttem 
selected are valuable enough to justi- 
fy retention for a major emerrenc) 
then they 
to loss by surprise attacks. 


should not be subiecte 


Finally there is the 
the additional 
asking a man how much he 
his life is worth. As long as he is 
relatively free from danger the 
amount may be small, but upon the 
approach of a erises the appraisal 
of human life 
mable. So it is with the nation. 


question of 
This is like 
thinks 


expense. 


seems to inesti- 
What of placing our, key indus- 
underground? First, suppose 
we examine the space requirements 
for such a program. Let us assume 
that we need a minimum of 1° bil- 
lion square feet of floor space. This 
mean that we could put 
automotive, or aircraft 
completely underground. 
It does mean, however, that many 
of our extremely critical manufac- 
turing processes could be_ protected 
by underground installations. A few 
examples might be the anti-friction 
bearing industry, optical pre- 
cision instrument plants, certain 
parts of our chemical 
plants manufacturing critical  air- 


tries 


does not 
our 
industries 


steel, 


industry, 


craft components, and our atomic 
production facilities. 
In the location of these under- 


ground manufacturing facilities, 
there are certain basic considerations 
and requirements which must be 
met along with the subsurface struc- 


ture. The first consideration is the 
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proximity of electric power, fuel, neers provides for the Army and the certain parts of the country, is the 
Css and water. These are basic items re- Air Force. Any changes which must protection provided from the. ele- 
any quired for any manufacturing in- be made by private industry must ments uch as hurrieanes and tor- 
not dustry. Next, and possibly one of be thoroughly founded on a sound nadoes 
stor- F the mo important, is the require- economic return; otherwise the plant There are naturally certain disad- 
uate -ansportati The Ger- 
nent transportation. The Ger will not move. to 
nue] mans learned, much to their sorrow, Returning once more to one of the atatinties The first, and probably 
ul of J that the destruction of power plants lessons learned by German industry, the most serious, is the added cost 
now and railroads serving an underground these underground plants should at of initial construction, although this 
facility considerably lessened its least a two-week back-log of raw is offset by reduced maintenance 
wit value. Finally, there is the require- materials and maintenance supplies. costs. Second. underground sites 
as ment for an adequate supply of Plant utilities should also be cap- which would be advantageous from 
ie skilled labor. able of operating for at least one the standpoint of initial cost and 
X If we require 10 billion feet of week without supplies from the out- protection are not always located 
underground facilities for manufac- side. Officials of Daimler-Benz stat- within economic proximity to ade- 
. turing spaee, and another billion ed that “more and more it becomes quate power and _ labor. sources. 
for storage space, we would probably apparent that even a subterranean There is also a psychological disad- 
: be approaching very close to the plant cannot function during air at- vantage, if we attempt to place cer- 
‘ limit of availability. By accurately tacks in a satisfactory way unless tain of our key industries and stor- 
atur- determining our total requirements it has rhea own an ind — sul] age installations underground. This 
ment and balancing these against the ex- plies, forge, and foundry. is what may be called the ‘‘Maginot 
isting site “der : Line Complex.’’ Underground instal- 
» ate isting sites, in order to keep our Conclusion ‘ 
ri costs to a minimum, a comprehen- I — id lations will be used as a reason for 
es > s consider some 
sive plan can be developed. Loca- n conclusion, let us consi I m complacency by those Pollyannas 
ge 2 > ‘inci ‘ ages j . 
t tions for manufacturing sites should of the princip! advantages in th who for so long looked to the oceans 
ems wer sites far 
ti be given priority over storage sites utilization of underground si Ss fo on our eastern and Western shores 
ime ttorage. It has 
} Naturally, the requirements for in- manufacturing and storage. It has as an excuse for national impotence. 
dustrial facilities, if they are to be been pointed out that underground Even if a plan for the utilization of 
used in peace as well as in war. are sites enjoy & mi irked degree of cilia underground installations is adopted 
} by far the most numerous. A few tection, whether entirely or partiall; on a limited seale, we must not be- 
thei of the more important of these re- lieve that we are safe from the sur- 
quirements are accessibility of raw prise attack of an aggressor. 
stor- a ‘ poisonous gases. Next, a factory or 
ss materials, nearness to markets, and cae : In view of the experience of other 
the economie feasibility of moving countries in the construction and 
der the ground and with few en- 
enc) rom an existing above-ground plant ici can be readily protected utilization of underground installa- 
fo a new one underground. . ions. ; » prese ssibilitv 
eere against sabotage. The very nature of tions, and the present possibility of 
A step in this direction would be an underground installation makes attacks on our mainland, I leav 
n of for the military to operate a_ site it difficult to detect and accurately these questions with the reader: 
like selection serviee for certain key in- locate from the air. Another advan- “Should we go underground? If so, 
hinks dustries, just as the Corps of Engi- tage, and this is especially true in how much?” 
he is 
the 
n the 
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The assurance of the continued 
growth of the science of chemistry 
and the interpretation of the new 
knowledge obtained from basic re- 
search for the improvement of the 
fleet and its air and amphibious arms 
are part of the responsibility of the 
Office of Naval Research. Although 
of great importance to the Navy and 
the other Departments of the Mili- 
tary Establishment, this program in 
chemistry will also contribute to the 
general welfare as research in new 
directions leads to useful products. 

The precursor of the Office of Naval 
Research, the Office of Research and 
Inventions, was established in 1945 
by executive order of the Secretary 
of the Navy. The organization was 
given through Public 
Law No. 588 which was signed by 
the President in August, 1946. The 


permanence 


enabling act of the Office of Naval 
Research provides that the purpose 
is: To plan, foster, and encourage 
scientific research in recognition of its 
paramount importance as related to 
the maintenance of future naval 
power, and the preservation of na- 
tional security; to provide within the 
Department of the Navy a single 
office, which by contract and other- 
wise, shall be able to obtain, coor- 
dinate, and make available to all bu- 
reaus and activities of the Depart- 
ment of the Navy, world-wide szien- 
tific information and the necessary 
services for conducting specialized 
and imaginative research; to estab- 
lish a Naval Research Advisory Com- 
mittee, consisting of persons pre-em- 
inent in the fields of science to con- 
sult with and advise the chief of such 
Office in matters pertaining to re- 
search. 

The Offices of Naval Research itself 
is set up under a chief, Rear Admiral 
Thorvald A. Solberg, and two deputy 
chiefs with three assistant chiefs for 
research, administration, and patents. 
One of the two deputy chiefs is a 
civilian scientist, Dr. Alan T. Water 
man, with civilian directors who are 
scientists or specialists, as the duties 
require, in each group of the organi- 
zation. The organization of the re- 
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IN THE OFFICE OF NAVAL RESEARCH 


THE PROGRAM OF NAVAL DEPARTMENT CHEMISTRY RESEARCH 
HAS BEEN DEVELOPED FROM PROPOSALS SUBMITTED BY SCIENTISTS, 
THUS, THE SELECTION OF THE RESEARCH PROBLEM AND THE 
METHOD OF ATTACK ARE THE RESPONSIBILITY OF THE LABORATORY 
SCIENTIST AND ARE BASED ON HIS RESEARCH INTERESTS. 


By Ralph Roberts* 


search group of the Office is shown 
in Figure 1. This article will discuss 
the chemistry program of this group 
which is conducted by contract with 
various institutions; it does not in- 
clude the chemical research conducted 
at the Naval Research Laboratory, a 
part of the Office of Naval Research. 
Although the primary responsibility 
for the chemical aspects of the pro- 
gram is in the Chemistry and Bio- 
chemistry Branches, other branches 
also support research of interest to 
chemists. 

The program of the Office has been 
developed from proposals submitted 
by the scientists in which the back- 
ground, research plans, and possible 
contributions to chemistry are out- 
lined. Thus, the selection of the re- 
search problem and the method of 
attack are the responsibility of the 
laboratory scientist and are based on 
his research interests. The primary 
requisites of the proposals considered 
by this Office are that they show 
promise of advancing scientific knowl- 
edge, and are related to the needs 
of the Navy. 

Chemistry Program 

The program of the Chemistry 
Branch includes over one hundred 
seventy projects at over eighty aca- 
demic and other institutions in the 
country. In the evaluation of these 
projects the Chemistry Branch has 
been assisted by three advisory panels, 
one in each of the following branches 
of chemistry, inorganic, organie and 
physical. The names of the panel 
members have been published.’ The 
panel chairmen are Dr. W. C. Ferne- 
lius, Pennsylvania State College; Dr. 
F. A. Long, Cornell University; and 
Dr. M. S. Newman, Ohio State Uni- 
versity. 

Since the program emphasizes the 
basic aspects of the science, the re- 
search contracts are primarily with 
universities and colleges, but includes 
industrial and governmental labora- 
tories. Over 200 senior scientists and 
400 post doctorate and graduate stu- 
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dents cooperate in the program of the 
Chemistry Branch. To include all re- 
search of interest to chemists in the 
program of the Research Group this 
figure should be increased by at least 
fifty per cent. 

Although the Chemistry Branch 
program has been subdivided into ten 
fields, 
explosion and combustion polymers, 


electrochemistry, inorganics, 
organics, kinetics, surfaces and _ col- 
loids, thermochemistry, bioprocesses 
and special problems, it is best to 
discuss the entire program in accord- 
ance with the disciplines of the 
science. It would be inappropriate to 
present in detail the individual proj- 
ects but an attempt will be made to 
point out some of the important prob- 
lems being studied, the results to 
date, and where possible, some of the 
potential applications of the new 
chemical information being obtained. 


Inorganic Chemistry 

The inorganic chemistry program 
is concerned with increasing the 
chemists’ knowledge of some of. the 
less familiar elements, the study of 
new or poorly understood bond types 
in inorganic molecules, and the mech- 
anism of inorganic reactions. In gen- 


FIGURE II 


Development cf a Flame from a Spark Ignition 
Source 


This photograph is used with the per” 
mission of the Bureau of Mines, U. 3. Dep 
of the Interior. 
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field of chemistry has been 


eral, t! 
largely neglected and the present ex- 
pandit nterest may be directly re- 
lated to the recent developments in 
atomic energy. The need for separat- 
ing and identifying fission products, 
of techniques for producing high pur- 
ity materials, and of new materials 
for higher operating temperatures are 
among the stimulating factors for 
this field. 

The investigation of the properties 
of some of the less familiar elements, 
such as gallium, indium, hafnium, 
tantalum, ecolumbium, and germanium 
and the rare earths are being con- 
ducted at various institutions. Newer 
methods and the adaptation of old 
techniques to the isolation of elements 
from chemically similar ones are re- 
ceiving considerable attention; ion ex- 
change, liquid-liquid extraction and 


volatile metallo-organie compounds 
are among these. A successful method 
for the separation of thorium from 
the rare earths has been developed at 


the University of Illinois. 


Inorganie compounds with unfa- 
miliar bond types are of considerable 
interest. The properties of substance 
containing the boron-nitrogen linkage 
are being studied at the University 
of Southern California and Cornell 
University. Derivatives of diborane 
which are believed to contain nitrogen 
or chlorine in the ring, such as dime- 
thylaminodiborane and monochlordi- 
borane have been prepared. The latter 
compound has been found to be too 
unstable for structural studies. B- 
trichloroborazole, has been prepared 
at Cornell University and, because 
of its reactivity, promises to be 
a precursor of new and interesting 
substances. Other unexploited 
organic bond types such as N-disilyl 
aminoborine, alkali and alkali earth 


a 


A 


phosphides and compounds resulting 
from reactions between alkali metals 
and carbon monoxide are under study. 
The compounds CI O, F* and CF 
OF* have been prepared and are the 
first compounds to be synthesized, 
with the exception of fluorine oxide, 
having the OF bond. 

More closely related to the applied 
aspects of inorganic chemistry is the 
program of the Materials Branch on 
ceramics and related materials. Stud- 
ies on the high pressure thermal syn- 
thesis of fluorine phlogopite mica 
from its components have successful- 
ly been carried out. The material so 
synthesized offers a promising source 
of a substitute for natural mica in 
some of its applications. Studies on 
the physical chemistry of pure refrac- 

*Rohrbach, G. H. and Cady, G. H ].Amer 
Chem. Soc 70, 260311948) 


3Kellogg, K. B. and Cady, G. H. [J.Amer.Chem 
Soc 70398611948). |} 


FIGURE III 


Discussion at Recent Fluorine Conference 
J. R. Lacher, U. of Colorado, standing 


Dr. J. R. Nielsen, U. of Oklahoma, and Dr 


tory oxides, borides, carbides, nitrides 
and phosphides have as their broad 
objective the obtaining of knowledge 
on which the development of new and 
improved refractories may be based. 
Included in this program are studies 
on glass and the physical chemistry 
of metal-ceramic combinations. These 
studies on ceramics, together with 
studies on the chemistry and metal- 
lurgy of metals resistant to high 
temperature, are essential to future 
advances in gas turbine and other 
power developments. 

Studies on the composition, phase 
relationships and other properties of 
Silicates, aluminates and other rock 
forming materials are part of the 
program in geochemistry being sup- 
ported by the Geophysies Branch. The 
investigation of color and fluorescence 
of natural and synthetic minerals to 
determine why cobalt does not occur 
in nature in the four coordinate 
forms is included 


in this program. 


Organic Chemistry 


The objectives of the organic pro- 
gram are the synthesis of new organic 
structures, the development of new 
synthetie reactions, the determination 
of structure of complex organic 
molecules by degradation syn- 
thesis, and the study of organic re- 


action mechanisms. 


During the recent war much effort 
was expended on the development of 
organic compounds containing fluorine 
as the source of chemically resistant 
lubricants, packing and gaskets. Sev- 


eral of the contractors are making 
further studies on the preparation and 
properties of fluorine containing com- 
pounds and the relationship of num- 
ber and position of the fluorine sub- 
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stituents to the chemical behavior of 
organic fluorides. The perfluorinated 
derivative of methyl mereaptan has 
been prepared at the University of 
Washington and its composition is 
believed to be CF.SF.. Diamagnetic 
susceptibility studies at the Univer- 
sity of Colorado have given evidence 
of the relationship of the number of 
fluorine substituents and the reactiv- 
ity of fluoro and chlorofluoro ethy- 
lenes. 


Studies on the synthesis of new 
ring structures such as spiranes con- 
taining one or more cyclobutane rings, 
tetramethyl cyclobutadiene and cyclo- 
octatetraene are being conducted at 
various universities. Research on 
compounds related to  cyclooctate- 
traene, at the Massachusetts Institute 
of Technology, has led to the prepara- 
tion of an eight-membered ring dimer 
of chloroprene. The determination of 
its structure by ozonolysis has led to 
the conclusion that it is a head to head 
dimer of the following structure: 


H, H, 
tC. 
cl-C 
HC CH 
HH. 
IV. 


The chemistry of cyclooctatetraene 
promises to be of much future inter- 
est since the raw material, acetylene, 
is readily available. 

Studies on the structure of natural- 
ly occurring complex organic mole- 
cules are being investigated at several 
institutions. A group at the Univer- 
sity of Oregon is studying some of 
the chemical aspects of genetics and 
are attempting to separate the color 
factors of the eye pigments of the 
Mediterranean fruit fly (Drosophila 
melanogaster) by the use of chroma- 
tographic techniques. The determina- 
tion of the structure of certain 
phospholipides of plant and animal 
tissue is in progress; likewise that of 
emetine, a naturally occurring alka- 
loid, which is a_ specific cure for 
amebic dysentery. 

The use of kinetic data in the de- 
termination of the mechanism of 
organic reactions has increased dur- 
ing the past decade and these studies 
together with those on the relation- 
ship between structure and reactivity 
form part of the field of physical 
organie chemistry. Since such studies 
assist in the determination of the con- 
ditions necessary for carrying out 
organic reactions, advances in this 
field will lead to improved synthetic 
methods. This aspect of organic chem- 
istry is being emphasized as it is not 


possible to predict, at this time, which 
organic molecules will be of interest 
or needed in the future and it is be- 
lieved that advances in this field will 
facilitate the synthesis of specific 
structures, once the desirability of 
having these compounds is established. 
Rate studies on the dehydrohalogenta- 
tion of the p,p'-1 dichloropheny! eth- 
anes, containing one, two or three 
chlorines in the alkyl group, which 
were reported at the spring 1949 San 
Francisco meeting of the American 
Chemical Society, are aiding in the 
understanding of the important in- 
secticide DDT. These studies were 
conducted at the University of 
Colorado. 

The use of radioactive carbon in 
the study of organic reactions is being 
conducted at the Massachuettts In- 
stitute of Technology. This is a part 
of the Nuclear Physics and Chemistry 
program of the Nuclear’ Physics 
Branch of the Office of Naval Re- 
search. The use of radioactive carbon 
in the study of the structure of 
dimers of monosubstituted ketenes by 
their hydrolysis has led to the postula- 
tion of the following as the most prob- 
able structures for these dimers.‘ 


RCH=—C—CHR and RCH,C—CR 


O—C—O Oo—C—O 
Current studies on carbonium ion re- 
actions of t-amyl derivatives, having 
a methyl group with a _ radioactive 
carbon, indicate that the usual liquid- 
phase reactions do not involve drastic 
skeletal 
atoms. 


rearrangements of carbon 


Biochemistry 

For the purpose of programming 
the field of biochemistry has been 
divided into nine convenient cate- 
gories, each constituting a_ specific 
military as well as scientific interest. 
The categories range from develop- 
mental to theoretical biochemistry 
and from inorganic to organic and 
physical biochemistry. The programs 
include clinical biochemistry, inor- 
ganic and electrolyte biochemistry, 
carbohydrates and lipid metabolism, 
protein and amino acid chemistry, 
enzymes, hormones and_ vitamins, 
chemotherapeutic agents, immuno- 
chemistry, energy metabolism and 
physical biochemistry. 

To mention a few of the projects, 
the University of California is in- 
vestigating the distribution of gases, 
water and electrolytes in the human 
body, a study which emphasizes the 
absorption and release of carbon mon- 
oxide by tissues. At the University of 


44311949) 
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Oregon research on the biological syn- 
thesis of lactose has succeeded jp 
synthesizing this sugar through the 
use of an artificial enzyme system and 
minced guinea pig mammary gland, 
A project at the University of Texas 
is investigating the biologic synthesis 
of the cellulose molecule by means of 
solar and other forces of radiant 
energy. This problem is related to the 
development of artificial fiber ma- 
terial. Research on the composition, 
structure and synthesis of proteins, 
protein polymers, and amino acids, a 
study that will add to our knowledge 
of procurement of human and animal 
foodstuffs synthetically as well as as- 
sist in developing better blood frae- 
tions and substitutes is in progress at 
Columbia University. 

A study of the interrelationship in 
the metabolism of hemoglobin, myo- 
globin, and the cytochromes is being 
conducted at the University of Penn- 
sylvania. These substances are al] de- 
rived from a common iron bearing 
pigment, heme. The Worcester 
Foundation for Experimental Biology 
has been studying the relationship of 
the adrenal hormones and _ potassium 
ions to mental fatigue. Such a study 
may develop methods for the selection 
of military personnel for occupations 
involving considerable mental stress 
situations such as flying modern air- 
craft. 

At the Scripps Metabolic Clinic in 
California the action of fluorinated 
hydrocarbons on living enzyme sys- 
tems is being investigated. In general 
the organic fluorides inhibit one or an- 
other enzyme system necessary for the 
maintenance of life. The University 
of California is conducting a study on 
the theory and the mode of synthesiz- 
ing biologie antagonists—agents that 
block living enzyme systems in bac- 
teria, plants and animals. The project 
has disclosed numerous drugs of 
chemotherapeutic benefit and has re- 
vealed numerous ways of changing 
metabolites, like amino acids and vita- 
mins into toxie agents. 

At New York University research 
is in progress on oxidations and syn- 
theses in the carbohydrate breakdown 
and utilization by tissues. The Univer- 
sity of Indiana has a project to in- 
vestigate organic acid metabolism in 
the living cell. Both of these studies 
are very imaginative and describe the 
activity of specific enzyme systems in 
the breakdown and utilization of food- 
stuffs within the individual cells, 
microbial and mammalian. 


At Smith College two physicists are 
studying the physical chemistry of 
large molecules, insulin, hemoglobin, 
organic 


and other constituents of 
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protoplasm. The cage hypothesis of 


crystalline protein structure is being 
developed and the analysis of ultra 
jolet absorption by hydrogen bridged 
molecules, and vibration-dissociation 
energies of polyatomic molecules is in 
progress. Research on the kinetics of 
energy metabolism is being conducted 
at Catholic University. 


Macromolecules 

The Program of research on macro- 
molecules includes the chemistry and 
physics of natural and artificial poly- 
meric materials and responsibility for 
this field is shared by the Chemistry 
and Materials Branches of the Office. 
Studies on the theoretical aspects of 
the initiation, propagation and mech- 
anism of polymerization reactions and 
the relationship between structure 
and physical properties have been 
undertaken. On the more. practical 
side polymers with increased surface 
hardness, materials with better high 
and low temperature properties, and 
flame and heat resistant plastics and 
textiles are being investigated. 

The decomposition of diacyl per- 
oxides and of aliphatic azo nitriles 
ised in the initiation of polymeriza- 
tion are being studied. The latter has 
proved to be of interest also to the 
itilization of blowing agents in the 
production of plastic foams. The effect 
of structure on the relative rate of 
reaction of monomers in the forma- 
tion of polymers has been studied at 
the Polytechnic Institute of Brooklyn. 

Research at the U. S. Rubber Com- 
pany has shown that in the _ poly- 
merization of vinyl acetate the radical 
of the monomer is relatively unre- 
active whereas the polyvinyl acetate 
radical is highly reactive. On the other 
hand, the radieal of styrene is highly 
reactive but the polymer radical is 
quite stable. This explains the greater 
rate of growth in the polymerization 
of polyvinyl acetate. 

Studies in the field of structure of 
macromolecules inelude the investiga- 
tion by light seattering of the relative 
mobility of various polymeric ma- 
terials being conducted at the Univer- 
sity of California, the study of the 
materials at the University of Notre 
Dame and the study of mechanical 
Properties of high polymers at Penn- 
Sylvania State College. The theoretical 
study of the relationship between 
structure and properties of polymers, 
ising punched card techniques, is be- 
ng carried out at the Arthur D. 
Little Company. From these studies 
tis hoped to be able to predict poly- 
mer types most likely to have desir- 


able properties. 


Studies on improving the surface 
hardness of methy! methacrylate poly- 
mers are being conducted at the Uni- 
versity of Chattanooga. Definite im- 
provement of the surface has been 
obtained by reacting the hydrolyzed 
surface of the polymer with metallic 
salts. The use of electron diffraction 
to determine the structural degrada- 
tion of thin polymer films exposed to 
the weather is being investigated at 
the Battelle Memorial Institute. 

In the field of textiles and fibers, 
studies at the Fabric Research Lab- 
oratories include the determination of 
the mechanical properties of hard 
fibers and yarns, the mechanical prop- 
erties of strands and high construc- 
tion fibrous materials, and the prop- 
erties of ramie. Investigations of 
textile fiber structure by density 
measurements are being conducted at 
the Institute of Textile Technology. 
Results show that the cellulose of the 
round-fibered cotton is more dense 
and less porous than the flat fibered 
cotton, the fibers of which consist 
mainly of a primary wall with little 
secondary thickening. In addition to 
this work, studies on textiles, wood 
and lignin are included in the overall 
program. 


Explosion and Combustion 

The research on explosives phenom- 
ena is primarily directed to the de- 
termination of the conditions under 
which deflagration changes over to 
detonation, the initiation of explosion 
and the improvement in the equation 
of state for gases in the detonation 
wave. Dr. G. B. Kistiakowsky of Har- 
vard University has proposed that 
molecular explosives have a “critical 
mass.” This is not accurately predict- 
able as it depends on the shape, size 
and confinement of the powder and 
varies from a fraction of a gram in 
the case of mercury fulminate to the 
order of hundreds of tons in am- 
monium nitrate. The research in this 
field includes studies on shock waves 
in pure gases with the objective of 
improving the equation of state for 
these gases under the conditions exist- 
ing in a shock wave. The Bureau of 
Mines is attempting to obtain more 
accurate measurements of the tem- 
perature in detonation waves in order 
to improve the equation of state for 
the products of explosion under the 
conditions existing in the wave. The 
method is to compare the spectral in- 
tensities at different wave lengths of 
light, measured simultaneously, so 
that several check calculations may be 
made from a single experiment. 

Studies in combustion are included 
in the program of the Chemistry and 
Power Branches. They vary from the 
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investigation of minimum ignition 
energy for the initiation of stable 
flames to the study of burning in 
practical devices. Studies on the rela- 
tionship between minimum _ ignition 
energy, the velocity of flame propaga- 
tion and the composition of the fuel, 
oxygen, diluent mixture have been 
conducted at the Bureau of Mines. 
Fig. II shows photographs of the de- 
velopment of a flame from a spark 
ignition source. It has been found that 
over eighty per cent of the available 
spark energy is transmitted to the 
surrounding atmosphere. The meas- 
urement of the absolute rate of flame 
propagation and the structure of 
laminar flames are also being con- 
ducted. 

One of the fundamental problems 
in the field of combustion is whether 
the scale and intensity of turbulence, 
the aerodynamic factor, or the rate of 
flame propagation, the chemical fac- 
tor, determines flame stability in 
turbulent flames. Investigations on 
this problem are proceeding at several 
institutions. The group at New York 
University has shown that the _ in- 
crease in the rate of flame propaga- 
tion, when a flame passes through a 
grid, is probably due to the increase 
in surface caused by the breaking up 
of the flame front as it passes through 
the grid. Combustion chamber studies 
at Purdue University have shown that 
highly turbulent flames can be stabil- 
ized by a secondary pilot flame at the 
periphery of the primary combustion 
zone. The higher the degree of tur- 
bulence within the primary fuel-air 
mixture, the greater the hea: release 
in the pilot flame must be for the 
maintenance of a stable burning. 

A very important aspect of the re- 
search in combustion is the extension 
of old techniques and the develop- 
ment of new ones for studying the 
reactions in flames. Spectroscopic 
techniques are being used by several 
investigators for this purpose. A 
spectrophotometer capable of measur- 
ing the radiant energy due to various 
radicals present in 0.1 sq. mm. of the 
flame has been developed at the Uni- 
versity of Delaware. It is possible to 
either scan the spectrum at a fixed 
point in a flame or follow the intensity 
due to a given radiating species by 
traversing the flame. The Cornell 
Aeronautical Laboratory de- 
veloped a probe capable of withdraw- 
ing samples from systems at tempera- 
tures up to approximately 1500°C 
rapidly enough to avoid a shift in 
equilibrium. The use of various photo- 
graphic techniques, such as direct, 
shadow, Schlieren, stereoscopic 
Schlieren, and high speed _ photo- 
graphy for the study of flames are be- 
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ing investigated. Various methods for 
measuring temperatures of flames also 
are being investigated. 


Physical Chemistry 


The work in the field of physical 
chemistry, other than explosion and 
combustion, may be classified in the 
subfields of electrochemistry, kinetics, 
atomic and molecular structure, 
thermochemistry, and _ surface and 
colloid chemistry. The primary effort 
in the field of electrochemistry is in 
the study of irreversible electrode 
processes. There problems are related 
to the important applied fields of the 
science, such as_ batteries, 
deposition, electrolytic isotope separa- 


electro- 


tion, and corrosion. 

On the more theoretical 
studies on hydrogen and deuterium 
overvoltage on various metals as a 
function of temperature and pH are 
being conducted to help clarify the 
present theories of this phenomenon. 


aspects, 


The effects of ultrasonic vibrations on 
hydrogen overvoltage also are being 
investigated. Thermodynamic studies 
of the electrical double layer, based 
on measurement of the capacity of the 
double layer surrounding a drop of 
mereury are in progress at Amherst 
College. The measurement and de- 
termination of the nature of the 
potential existing between a metal and 
a solution containing no common ion 
of that metal are the objectives of a 
project at Clark University. Studies 
at Duke University on 
phenomena 


polarization 
occurring practical 
electrode systems, which were recently 
reported at the meeting of the Elec- 
trochemical Society, indicate that it 
may be possible to relate the observed 
experimental curves with the current 
efficiency and the effect of current on 
the capacity of battery electrodes. 

Although all corrosion phenomena 
are not electrochemical in nature it 
is worthwhile to discuss this aspect of 
the program of the Office of Naval 
Research as related to electrochemis- 
try. The corrosion studies being sup- 
ported by the Chemistry and Ma- 
terials Branches have been described 
as one of the leading programs de- 
voted to the understanding of why 
metals do or do not corrode and the 
kineties and mechanisms of corrosion 
reactions. Interesting results and new 
theories of the phenomena occurring 
have resulted from the research in 
this field. 

At the Ohio State University it has 
been shown that stainless steel! will 
lose its passivity under high vacuum, 
and can be passivated by exposure to 
gases including nitrogen and helium 
as well as air. This appears to ind 
cate that physically absorbed gu 


play an important role in the passiva- 
tion of stainless steel. Studies at the 
University of Texas have led to the 
postulation that the adsorption of 
corrosion inhibitors takes place over 
the entire surface of the metals. This 
is not in agreement with other con- 
cepts of inhibitor action. Investigation 
of the use of the polarograph in the 
study of corrosion has led to inter- 
esting results on the mechanism of 
the consumption of dissolved oxygen 
and carbon dioxide by metals. 

oxidation of 
metals at high temeratures are rapid- 
ly becoming problems of major im- 
portance in the development of gas 
turbines, rockets, jet engines and 
other devices which operate at high 
temperatures and several studies on 
this subject are being supported. The 
projects at Carnegie Institute of 
Technology are investigating the use 
of radioactive tracers to study dif- 
fusion phenomena during the high 
temperature oxidation of metals. 
Initial results have indicated that the 
generally accepted mechanism of the 
oxidation of iron is not adequate and 
it is hoped that information derived 
from these studies will permit a re- 
consideration of the mechanism and 
kinetics of the scaling of iron. 


The corrosion and 


The use of kinetic measurements 
for the elucidation of the mechanism 
of reactions has already been briefly 
mentioned under the discussions of 
physical organic chemistry and 
macromolecules. In addition to those 
studies, the program includes a group 
of projects on the rate of thermal 
and photochemical reactions and re- 
actions in solutions. The study of the 
photochemistry of acetone as affected 
by light intensity, temperature and 
pressure, has resolved some of the 
questions on the mechanism of this 
reaction." 

These studies also have led to the 
determination of the activation ener- 
gies of various free radical reactions. 
Studies at the University of Colorado 
on photochemical 
chlorine to a_ series 
fluorochloroethylenes, CF cr 
CF,—CFC1 and CC F,—CC1, has 
shown that the rate decreases with 
increasing number of chlorine atoms 
in the molecule. The understanding 
of the mechanism by which chloro- 
phyll utilizes the absorbed light for 
inducing photosynthesis is the object 


addition of 
of fluoro and 


of studies at the University of Minne- 
sota. Some of the results suggest that 
a long-lived intermediate state is re- 
sponsible for photosensitization by 
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chlorophyll. This research has been 
recently summarized.’ 

Studies on the thermal decomposi- 
tion of methylhydrazine at the Uni- 
versity of Alabama have shown that 
in the temperature range of 370°C to 
420°C the decomposition is essentially 
homogenous and first order. The prod- 
ucts obtained change in composition 
with temperature, due to the decom- 
position of the methylamine produced 
at the higher temperatures. It also 
has been found, at the Illinois In- 
stitute of Technology, that the decom- 
position products of nitromethane 
vary with temperature. Apparatus 
has been developed at the Illinois In- 
stitute of Technology for the study of 
rates of reactions having half-lives 
between 5 milliseconds and one min- 
ute. It is so arranged that reactants 
can be completely mixed in less than 
two milliseconds, thus overcoming the 
difficulty of the rate of mixing being 
the rate controlling step. 

The field of molecular structure is 
being thoroughly covered by the pro- 
grams of the Physics, Electronics 
and Chemistry Branches. Research on 
the utilization of all wave lengths of 
light from the microwave through the 
X-ray region and the use of particles 
for structural investigations has been 
undertaken. In the microwave range, 
10 to 0.1 em in wave length, various 
laboratories are measuring _ inter- 
atomic distances, the magnitude of the 
nuclear quadrupole moments of the 
constituent elements, centrifugal dis- 
tortion coefficients, and_ vibration- 
rotation interaction coefficients. The 
effect of isotopes on the microwave 
spectra of various compounds, such 
as ammonia, carbonyl sulfide and 
alkyl halides with halogen isotopes, is 
being studied at the Massachusetts 
Institute of Technology and_ the 
State University of Iowa. The micro- 
wave spectra of methyl isocyanate, 
vinyl chloride and chloroacetylene 
have been analyzed at Harvard Uni- 
versity. 

Infra-red spectroscopy is being in- 
tensively investigated. Of special in- 
terest are studies on the effect ¢ 
temperature on intensity of 
characteristic lines. From such 
studies at Pennsylvania State College 
the magnitude of the energy barrier 
to free rotation in hydrocarbons is be- 
ing determined. The infra red spectra 
of molecules and complex ions is be- 
ing investigated at Brown University 
where the infra-red sectrum_ of 
crystalline benzene has been measured 
at -12°C, -65°C and -170°C. Normal 
and deutero ammonium halides also 
are being investigated. At the Massa- 
chusetts Institute of Technology the 
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Chicago oO 


spectra of 


nfra red and Raman 
velooctane and the deuterium ana 
gues of these compounds, have been 
ntained. Studies at the University of 


1 the infra-red spectrum of 


horane have shown that this mole 


le is not ethane like and probably 


as a bridged structure, HB BH 


The relatively unexplored region of 
the spectrum, the far ultraviolet, in 
chich the wave lengths are less than 


200° A, 


nvestigators. The group at the Uni 


is being explored by various 


versity of Chicago is studying ethy 

ene and its derivatives and intensity 
neasurements of ethylene vapor up to 
550° has enabled the separation of 
Rydberg 
Studies 


Rochester on 


from the 


he contribution 
ands from the continuum. 
at the 
sulfur 
ut from the 
i00°A. This is the most transparent of 


University of 
hexafluoride have been carried 
visible region down to 
the molecules studied and a continuum 
814.9°A or 


15.2 electron volts. This has been de 


has been found at about 


termined as leading to the dissocia 
tion of sulfur hexafluoride, SF., into 
SF_ and F- ions. At Mt. Holyoke Col 
ege the relationship of the vacuum 
base 


itraviolet spectrum to the 


strength of amines is being investi- 


gated. 


X-ray and electron diffraction tech 
niques are being utilized at several in 
stitutions to study the structure of 
various compounds. The study of the 
donor-ac 


boron-nitrogen distance in 


ceptor compounds of boron halides 
with ammonia derivatives and hydro 
gen cyanide at Cornell University, has 
that this 1.58 


somewhat greater than expected from 


shown distance 


covalent radical 
An X-ray camera for the study of the 
Structure of 


Pauling’s values of 


materials at tempera 
tures up to 2500°K has been develop 
ed at the Ohio State University. A 
very precise magneto-optic apparatus 
has been constructed at the University 
of Connecticut. This is to be utilized 
for problems in molecular structure 
and on the properties of solution. At 
Princeton University dielectric con- 
stants are being determined and these 
Will be utilized for the determination 
of structure and dielectric properties 
of materials. These studies have in- 
cluded the measurements of heat ca- 
pacity constant of 
carbon tetrachloride and several alky! 
halides over the 


and dielectric 


temperature range 


from -190°C to room temperature. 


Much of the data being obtained 
"Price, W. C. Longuet-Higgins, H. C., Rice. B 
nd Young, T. F., J. Chem. Phys 17, 217 
(1949) 


in the Spectroscopy can be 


utilized for the 


program 


statistical mechanical 


calculation of thermodynamic quanti 


ties. Such calculations have been cai 


ried 


out for diborane at the University 


of California. The improved calcula 


punched card techniques, 


USINY 


of the zero pressure properties of 


gases and radicals occurring in com- 


bustion, is being carried out at the 


Ohio State University. It is planned 


to use temperature intervals small 
straight line inter 
tabulated 
Bureau of Standards is 
this Office in the 
tables of 


data inorganic 


enough to enable 
polation between values. 
The National 
assisted by 
preparation of thermo- 
dynamic com 
pounds. These are being distributel to 
industrial and university laboratories 


+ 


in this country and abroad. 
In the 


thermochemistry and thermodynamics 


experimental phases of 


a program for obtaining the heats of 


formation and heat capacities of a 


large number of inorganic com- 
pounds has been arranged. Apparatus 
has been built at the Ohio State Uni 
versity to 


heat of 


make heat capacity and 


transition measurements at 
temperatures up to 8000°K, This will 
extend the 
letermined data by 
1000 K. The 


measuring the vapor pressure of met 


range of experimentally 
approximately 
same group also 
als and their oxides. Of much impor 


tanee to this program with the pro 


ect of the Physics Branch with ths 
National 


accurate determination of the t 


Bureau of Standards on the 
perature seale up ta 5000°K 

Heats of 
pounds are being measured at the Na 
Standards, Unive: 


Pittsburgh, Carnegie Institu 


formation of various com 
tional Bureau of 
ity of 
of Technology, University of Connec 
eut and Pennsylvania State College. 
Together with heat capacity and heat 
of transition measurements this study 
will enable the obtaining of complete 
data on the compounds selected. These 
titanium and 


include the oxides of 


zirconium, other refractory oxides, 


some of the borohydrides, and the 
alkali hydrazines. The studies of the 
heats of the 


the objective of 


specific last also have 
determining the 
barriers in the 


rotational energy 


hydraz 


The program on surface and colloid 


chemistry includes the investigation 
of the nature of the intertace petween 
incompletely miscible substances, ad 


ion solids, ion exchange, 
catalysis and phase studies in colloidal 
systems. New theories concerning the 
structure of liquid surfaces are being 
tested at Stanford Research Institute 
by chemists guidance of 


Dr. J. MeBain. They have found that 


under the 
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ace forces extend to an appreci- 


able depth below the surface. This is 
contrary to previous theories and has 
important implications in the fields of 
adhesion, detergency and corrosion in- 
hibition 

The thermodynamic and_ other 
adsorption of gases and 
being 
gvhly investigated. The use of 
ility measurements 


rption of 


magnetic suscepti 


to follow the ads nitrogen 


dioxide on charcoal, 
} 


alumina gel, 
rutile 
University of 


and 
studied at the 
Minnesota. These measurements show- 
ed that under the 
ditions the 


gel was primari 


graphitized carbor 


has beei 


experimental con- 
silica 


adsorbed layer on 
y nitroge. tetroxide. 
From the data obtained on the heats 


of adsorption of the nitrogen dioxide 
nitrogen tet 
that the 
are related through the difference be- 


the heats of dissociation on the 


system it has been 


roX ice 


show} 


heats of adsorption 


ween 
surface and in the gas phase. Calori- 
heat of 


adsorption are being made at Amherst 


metric measurements of the 


College and the entropy of adsorption 


also is being 


determined. The direct 
measurement of entropy of absorption 


Western 


measuring the 


is being made at Reserve 


University by specific 
heat of the adsorbed Vas. 
The bette 


physico-chemical under- 


standing of the behavior of ion-ex- 
change resins is the goal of projects 
at a group of universities. The cation 
exchange between the 


reaction Syn- 


thetic resin, Dowex-50, and solutions 


of unit total ionic strength containing 
various monovalent and divalent ions 
has been studied at the University of 
Kansas. Results indicate that due to 
possible secondary reactions of the 
resin, exchange between the cation in 
solution and that of the resin, does 
not take place on a simple equivalent 
basis but more cations are taken up 
than released to the 
Massac] 
rechnology on the 


sodium ion and the 


solution. Investi- 
isetts Institute of 


-~hange between 


gators at 


hydrogen ion of 
that at 


reaction 


Dowex-50 have concluded 


yuilibriun the base exchange 


can be formulated aeceording to the 


onship be- 
tween the adsorbent and the develop- 
natographice 
behavior of a substance are being con- 
dueted at Louisiana State University. 
The study of the adsorption of over 
thirty compounds on a larger number 


of adsorbents nave ed to 


tentative 
conclusions on. thei relation- 
ships. These indicate that the rever- 


sible adsorption of most common 


organic ecompoul Is cle pel ds on donor- 
interaction between the ad- 


and the adsorbent. At Reed 


acceptor 
sorbrte 
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ing investigated. Various methods for 
measuring temperatures of flames also 
are being investigated. 


Physical Chemistry 


The work in the field of physical 
chemistry, other than explosion and 
combustion, may be classified in the 
subfields of electrochemistry, kinetics, 
atomic and molecular structure, 
thermochemistry, and surface and 
colloid chemistry. The primary effort 
in the field of electrochemistry is in 
the study of irreversible electrode 
processes. There problems are related 
to the important applied fields of the 
science, such batteries, electro- 
deposition, electrolytic isotope separa- 
tion, and corrosion. 

On the more theoretical aspects, 
studies on hydrogen and deuterium 
overvoltage on various metals as a 
function of temperature and pH are 
being conducted to help clarify the 
present theories of this phenomenon. 
The effects of ultrasonic vibrations on 
hydrogen overvoltage also are being 
investigated. Thermodynamic studies 
of the electrical double layer, based 
on measurement of the capacity of the 
double layer surrounding a drop of 
mercury are in progress at Amherst 
College. The measurement and de- 
termination of the nature of the 
potential existing between a metal and 
a solution containing no common ion 
of that metal are the objectives of a 
project at Clark University. Studies 
at Duke University on polarization 
phenomena occurring practical 
electrode systems, which were recently 
reported at the meeting of the Elec- 
trochemical Society, indicate that it 
may be possible to relate the observed 
experimental curves with the current 
efficiency and the effect of current on 
the capacity of battery electrodes. 

Although all corrosion phenomena 
are not electrochemical in nature it 
is worthwhile to discuss this aspect of 
the program of the Office of Naval 
Research as related to electrochemis- 
try. The corrosion studies being sup- 
ported by the Chemistry and Ma- 
terials Branches have been described 
as one of the leading programs de- 
voted to the understanding of why 
metals do or do not corrode and the 
kinetics and mechanisms of corrosion 
reactions. Interesting results and new 
theories of the phenomena occurring 
have resulted from the research in 
this field. 

At the Ohio State University it has 
been shown that stainless steel will 
lose its passivity under high vacuum, 
and can be passivated by exposure to 
gases including nitrogen and helium 
as well as air. This appears to ina: 
cate that physically absorbed gas: 


play an important role in the passiva- 
tion of stainless steel. Studies at the 
University of Texas have led to the 
postulation that the adsorption of 
corrosion inhibitors takes place over 
the entire surface of the metals. This 
is not in agreement with other con- 
cepts of inhibitor action. Investigation 
of the use of the polarograph in the 
study of corrosion has led to inter- 
esting results on the mechanism of 
the consumption of dissolved oxygen 
and carbon dioxide by metals. 

The corrosion and oxidation of 
metals at high temeratures are rapid- 
ly becoming problems of major im- 
portance in the development of gas 
turbines, rockets, jet engines and 
other devices which operate at high 
temperatures and several studies on 
this subject are being supported. The 
projects at Carnegie Institute of 
Technology are investigating the use 
of radioactive tracers to study dif- 
fusion phenomena during the high 
temperature oxidation of metals. 
Initial results have indicated that the 
generally accepted mechanism of the 
oxidation of iron is not adequate and 
it is hoped that information derived 
from these studies will permit a re- 
consideration of the mechanism and 
kinetics of the sealing of iron. 


The use of kinetic measurements 
for the elucidation of the mechanism 
of reactions has already been briefly 
mentioned under the discussions of 
physical organic chemistry and 
macromolecules. In addition to those 
studies, the program includes a group 
of projects on the rate of thermal 
and photochemical reactions and re- 
actions in solutions. The study of the 
photochemistry of acetone as affected 
by light intensity, temperature and 
pressure, has resolved some of the 
questions on the mechanism of this 
reaction.° 

These studies also have led to the 
determination of the activation ener- 
gies of various free radical reactions. 
Studies at the University of Colorado 
on the photochemical addition of 
chlorine to a series of fluoro and 
fluorochloroethylenes, CF cr ., 
CF,—CFC1 and CC F,—CC1, has 
shown that the rate decreases with 
increasing number of chlorine atoms 
in the molecule. The understanding 
of the mechanism by which chloro- 
phyll utilizes the absorbed light for 
inducing photosynthesis is the object 
of studies at the University of Minne- 
sota. Some of the results suggest that 
a long-lived intermediate state is re- 
sponsible for photosensitization by 
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chlorophyll. This research has beep 
recently summarized.’ 

Studies on the thermal decomposi- 
tion of methylhydrazine at the Uni. 
versity of Alabama have shown that 
in the temperature range of 370°C to 
420°C the decomposition is essentially 
homogenous and first order. The prod- 
ucts obtained change in composition 
with temperature, due to the decom- 
position of the methylamine produced 
at the higher temperatures. It also 
has been found, at the Illinois In- 
stitute of Technology, that the decom- 
position products of nitromethane 
vary with temperature. Apparatus 
has been developed at the Illinois In- 
stitute of Technology for the study of 
rates of reactions having half-lives 
between 5 milliseconds and one min- 
ute. It is so arranged that reactants 
can be completely mixed in less than 
two milliseconds, thus overcoming the 
difficulty of the rate of mixing being 
the rate controlling step. 

The field of molecular structure is 
being thoroughly covered by the pro- 
grams of the Physics, Electronics 
and Chemistry Branches. Research on 
the utilization of all wave lengths of 
light from the microwave through the 
X-ray region and the use of particles 
for structural investigations has been 
undertaken. In the microwave range, 
10 to 0.1 ecm in wave length, various 
laboratories are measuring _ inter- 
atomic distances, the magnitude of the 
nuclear quadrupole moments of the 
constituent elements, centrifugal dis- 
tortion coefficients, and_ vibration- 
rotation interaction coefficients. The 
effect of isotopes on the microwave 
spectra of various compounds, such 
as ammonia, carbonyl sulfide and 
alkyl halides with halogen isotopes, is 
being studied at the Massachusetts 
Institute of Technology and _ the 
State University of Iowa. The micro- 
wave spectra of methyl isocyanate, 
vinyl chloride and chloroacetylene 
have been analyzed at Harvard Uni- 
versity. 

Infra-red spectroscopy is being in- 
tensively investigated. Of special in- 
terest are studies on the effect of 
temperature on intensity of 
characteristic lines. From __ such 
studies at Pennsylvania State College 
the magnitude of the energy barrier 
to free rotation in hydrocarbons is be- 
ing determined. The infra red spectra 
of molecules and complex ions is be- 
ing investigated at Brown Universit) 
where the infra-red sectrum of 
crystalline benzene has been measured 
at -12°C, -65°C and -170°C. Normal 
and deutero ammonium halides 
are being investigated. At the Massa- 
chusetts Institute of Technology the 
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fra red and Raman _ spectra of 
cooctane and the deuterium ana 
sues of these compounds, have been 
tained. Studies at the University of 
hicago on the infra-red spectrum of 
borane have shown that this mole- 
Je is not ethane like and probably 
H 
a bridged structure, H,B B H.. 
H 
The relatively unexplored region of 
the spectrum, the far ultraviolet, in 
hich the wave lengths are less than 
00°A, is being explored by various 
ovestigators. The group at the Uni- 
versity of Chicago is studying ethy- 
ene and its derivatives and intensity 
easurements of ethylene vapor up to 
190° has enabled the separation of 
the contribution from the Rydberg 
ands from the continuum. Studies 
it the University of Rochester on 
sulfur hexafluoride have been carried 
it from the visible region down to 
400°A. This is the most transparent of 
the molecules studied and a continuum 
has been found at 814.9°A or about 
15.2 electron volts. This has been de 
termined as leading to the dissocia 
tion of sulfur hexafluoride, SF, into 
SF_ and F- ions. At Mt. Holyoke Col 
lege the relationship of the vacuum 
iItraviolet spectrum to the base 
strength of amines is being investi- 
gated. 


X-ray and electron diffraction tech 
niques are being utilized at several in- 
stitutions to study the structure of 
various compounds. The study of the 
boron-nitrogen distance in donor-aec 
ceptor compounds of boron halides 
vith ammonia derivatives and hydro- 
gen cyanide at Cornell University, has 
shown that this distance 1.58 R, is 
somewhat greater than expected from 
Pauling’s values of covalent radical. 
An X-ray camera for the study of the 
structure of materials at tempera 
tures up to 2500°K has been develop- 
ed at the Ohio State University. A 
very precise magneto-optic apparatus 
has been constructed at the University 
of Connecticut. This is to be utilized 
for problems in molecular structure 
and on the properties of solution. At 
Princeton University dielectric con- 
stants are being determined and these 
will be utilized for the determination 
of structure and dielectric properties 
of materials. These studies have in- 
cluded the measurements of heat ca- 
pacity and dielectric constant of 
carbon tetrachloride and several alky! 
halides over the temperature range 
from -190°C to room temperature. 

Much of the data being obtained 


ice ( Longuet-Higgins, H. Rice. B 
Pied Young, 7 F., J. Chem. Phys 17 217 


in the spectroscopy program can be 
utilized for the statistical mechanical 
calculation of thermodynamic quanti 
ties. Such calculations have been car 
ried out for diborane at the University 
of California. The improved calcula- 
tion, using punched card techniques, 
of the zero pressure properties of 
gases and radicals occurring in com- 
bustion, is being carried out at the 
Ohio State University. It is planned 
to use temperature intervals small 
enough to enable straight line inter 
polation between tabulated values. 
The National Bureau of Standards is 
being assisted by this Office in the 
preparation of tables of thermo- 
dynamic data on inorganic com- 
pounds. These are being distributel to 
industrial and university laboratories 
in this country and abroad. 

In the experimental phases of 
thermochemistry and thermodynamics 
a program for obtaining the heats of 
formation and heat capacities of a 
large number of inorganic com- 
pounds has been arranged. Apparatus 
has been built at the Ohio State Uni- 
versity to make heat capacity and 
heat of transition measurements at 
temperatures up to 3000°K. This will 
extend the range of experimentally 
determined data by approximately 
1000°K. The same group also 
measuring the vapor pressure of met 
als and their oxides. Of much impor 
tance to this program with the pro 
ect of the Physies Branch with the 
National Bureau of Standards on the 
accurate determination of the ten 
perature scale up to 3000°R, 

Heats of formation of various com 
pounds are being measured at the Na- 
tional Bureau of Standards, Unive: 
sity of Pittsburgh, Carnegie Institu 
of Technology, University of Connecti- 
cut and Pennsylvania State College. 
Together with heat capacity and heat 
of transition measurements this study 
will enable the obtaining of complete 
data on the compounds selected. These 
include the oxides of titanium and 
zirconium, other refractory oxides, 
some of the borohydrides, and the 
alkali hydrazines. The studies of the 
specific heats of the last also have 
the objective of determining the 
rotational energy barriers the 
hydrazine 


The program on surface and colloid 
chemistry includes the investigation 
of the nature of the intertace petween 
incompletely miscible substances, ad- 
sorption on solids, ion exchange, 
catalysis and phase studies in colloidal 
systems. New theories concerning the 
structure of liquid surfaces are being 
tested at Stanford Research Institute 
by chemists under the guidance of 
Dr. J. MeBain. They have found that 
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surface forces extend to an appreci- 
able depth below the surface. This is 
contrary to previous theories and has 
important implications in the fields of 
adhesion, detergency and corrosion in- 
hibition 

The thermodynamic and_ other 
aspects of the adsorption of gases and 
vapors on various solids are being 
thoroughly investigated. The use of 
magnetic susceptibility measurements 
to follow the adsorption of nitrogen 
dioxide on chareoal, alumina gel, 
graphitized carbon black and rutile 
has been studied at the University of 
Minnesoia. These measurements show- 
ed that under the experimental con- 
ditions the adsorbed layer on silica 
gel was primarily nitrogen tetroxide. 
From the data obtained on the heats 
of adsorption of the nitrogen dioxide- 
nitrogen tetroxide system it has been 
shown that their heats 


adsorption 
are related through the difference be- 
ween the heats of dissociation on the 
surface and in the gas phase. Calori- 
metric measurements of the heat of 
adsorption are being made at Amherst 
College and the entropy of adsorption 
also is being determined. The direct 
measurement of entropy of absorption 
is being made at Western Reserve 
University by measuring the specific 
heat of the adsorbed gas. 

The better physico-chemical under- 
standing of the behavior of ion-ex- 
change resins is the goal of projects 
at a group of universities. The cation 
exchange reaction between the syn- 
thetic resin, Dowex-50, and solutions 
of unit total ionic strength containing 
various monovalent and divalent ions 
has been studied at the University of 
Kansas. Results indicate that due to 
possible secondary reactions of the 
resin, exchange between the cation in 
solution and that of the resin, does 
not take place on a simple equivalent 
basis but more cations are taken up 
than released to the solution. Investi- 
gators at Massachusetts Institute of 
Technology on the exchange between 
sodium ion and the hydrogen ion of 
Dowex-50 have coneluded that at 

juilibrium the base exchange reaction 
can be formulated according to the 
law of mass action. 

Basic studies on the relationship be- 
tween the adsorbent and the develop- 
ing solvent to the chromatographic 
behavior of a substance are being con- 
dueted at Louisiana State University. 
The study of the adsorption of over 
thirty compounds on a larger number 
of adsorbents have led to tentative 
conclusions on their inter relation- 
ships. These indicate that the rever- 
sible adsorption of most common 


organic compounds depends on donor- 
acceptor interaction between the ad- 
sorbe*e and the adsorbent. At Reed 
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College the preparation of optically 
active adsorbents has been undertaken 
to determine their utility in the re- 
solution of racemic mixtures. 


Nuclear and Radiation Chemistry 


The fields of nuclear and radiation 
chemistry have grown in importance 
because of the impetus of atomic 
energy developments. The first of 
these treats of such problems as gen- 
eral studies of radioactive materials 
and counting techniques, the develop- 
ment of methods of separating radio- 
active materials from targets which 
have been bombarded with high 
energy particles, the preparation of 
carrier free radioactive elements or 
comounds, the determination of fission 
yields with interest in the problem 
of the distribution of nuclear charge 
in fission; and the chemical nature of 
the products of nuclear transforma- 
tion. The second, radiation chemistry, 
is the investigation of chemical re- 
actions induced by high’ energy 
particles, such as gamma rays, alpha 
and beta particles, deuterons and pro- 
tons and by high energy atoms or 
ions resulting from nuclear decay, 
such as recoil atoms. 

The research in these fields is being 
conducted primarily at the Laboratory 
for Nuclear Science and Engineering 
at Massachusetts Institute of Tech- 
nology and the Institute for Nuclear 
Studies at the University of Chicago. 
The first of these institutions is study- 
ing the relative efficiency of various 


aromatic compounds as phosphors for 
scintillation counters. It has 
made of the energy of beta rays from 
radioactive cobalt which is being used 
as a standard source of radiation. The 
extension of the use of electrode- 
position to the separation of carrier 
free-tracers, previously developed by 
one of the research group, is being 
conducted to obtain electroytic in- 
formation about a number of different 
elements. These data will be useful to 
both analytical and physical chemists. 
An ion-exchange method has been de- 
veloped for the separation of radio- 
active phosphorous from an_ iron- 


been 


phosphorous cyclotron target. Over 99 
percent of the active phosphorous is 
recovered. A method of separating 
radioactive sodium from a magnesium 
target without the use of carriers has 
been developed. The procedure is based 
on the use of zine uranyl acetate. 


The above is a general description 
of some of the program and many 
of the details have been omitted. How- 
ever, they will become available as the 
results of the research are published 
in the various scientific journals. Such 
publication is encouraged by the Office 
of Naval Research as it believes that 
our national scientific growth depends 
upon the dissemination and exchange 
of research results and _ ideas. In 
addition, the Office of Naval Research 
sponsors conferences, varying from 
small groups of contractors to large 
symposia, to enable the scientists to 
exchange and discuss their latest re- 


search results. Several such confer. 
ences have been recently held by the 
found that mixtures of anthracene jy 
naphthalene are highly efficient for 
counting. Attempts are being made 
to determine the radiation character- 
istics of radio-active europium jgso- 
topes which are formed by neutron 
bombardment of natural europium 
and which occur in the fission pro- 
ducts of uranium. Studies have been 
various branches of the Office. Of 
special interest to chemists are those 
on “Titanium” and “Fluorides and 
Fluorocarbons,” see Figure III. 


Significent yields from these basic 
studies are already becoming apparent 
and they are sure to increase as the 
program progresses. They are made 
possible by the Office of Naval Re- 
search through its support of the 
scientific talents of men_ primarily 
outside of the military establishment, 
in academic, industrial and other non- 
military laboratories. While every ef- 
fort is being made to reap the bene- 
fits of this research for the National 
Military Establishment, with so many 
elements bringing their talents to 
bear on these problems, their work 
is bound to enhance the common good. 
The Office of Naval Research hopes 
that the results of the program will 
be used as widely as possible through- 
out the country. It also desires the 
active interest of all chemists in this 
program, even though they may not 
be direct participants in the research 
undertaken. 


BIOLOGICAL WARFARE 


A POS 


A graphic picture of one form of 
bacteriological warfare might take 
against the United States in another 
war was painted for the Senate Ap- 
propriations committee by Agricul- 
ture and Army officials during hear- 
ing relative to the establishment of 
an elaborately isolated island labora- 
tory to tackle the question of a cure 
for animal foot-and-mouth disease. 

The attack won’t be the sudden 
death of humans through some my: 
terious plague; merely the ravaging 
of the nation’s food supplies and th« 
wrecking of the whole system of 
feeding and marketing cloven-hoffed 
animals through the spreading of 
foot-and-mouth disease. 

Col. A. T. Thompson, Army secre- 
tary of the Committee of Biological! 


IBLE FIRST 1 


Warfare, told the Senate group, the 
War Department “was quite concern- 
ed” about foot-and-mouth disease in 
World War II and had laid plans 
with Agriculture officials, if the 
disease should break out, to salvage 
of the diseased animals for 
badly needed food. 


soimne 


An Agriculture scientist, Dr. Ben- 
nett T. Sims of the Animal Hus- 
bandry Bureau, asserted, “it would 
be absolutely impossible to keep out 
foot-and-mouth disease if an enemy 
country really wanted to spread it 
through sabotage. 

“It could come in a bottle all seal- 
ed and marked ‘perfume’ on the out- 
side, but inside there could be foot- 
and mouth disease virus. 

“Then the virus could be taken to 
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some point in this country and in- 
oculated into guinea pigs and_ into 
calves, and within a few days there 
would be enough virus so that it 
could be spread all over the country 
and inoculated into animals in 10 or 
20 or 30 states at the same time. 


Dr. Sims added, “could 
walk through the stockyards in Chi- 
cago or East St. Louis and_ spread 
the virus.” 

The American system of 
cattle from grazing to feeding to 
marketing places would break down 


“A man,” 


moving 


in such a case, for all movement 
of cows or hogs from infected areas 
would stop. 

The Senate voted the 


establishment of the laboratory! 
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JAPANESE CHEMICAL PLANTS 


(Continued from Page 16) 


,ivicee as they lack the necessary foreign exchange. 
Chemistry has to go ahead or go backwards. There is 
no such thing as standing still. This outside help and 
outside information is a necessity. 

19. I believe that Japanese salesmen should be_ per- 
mitted to go abroad in the near future anticipating the 
export of such pharmaceuticals, dyes, and other chemi- 
cal products as may soon be_ exported. To defer 
sending salesmen abroad until the exportable products 
are on hand seems a poor policy. Japan will have more 
than ordinary resistance to the sale of her products due 
to the hate built up in various parts of the world. Her 
highest possible caliber of men must pave the way 
in many of the countries to whieh Japan would natur- 
ally export. 

20. The question of ships is very distinctly not part of 
the chemical industry, but on the other hand, transpor- 
tation of raw materials and finished products is an es- 
sential factor in the chemical field. Some of the low- 
est class war-time merchant ships laid up at home, if 
chartered to the Japanese and run by Japanese crews, 
could make a lot of difference in the cost of importing 
salt and phosphate rock, moving coal between the is- 
lands, ete. 

21. The condition of Japanese chemical plants is not 
very good, with two or three outstanding exceptions. 
We saw one plant that would be a model plant any- 
where. We saw some plants so bad as to be pathetic. 
The machine shops connected with the various plants 
vary widely. Most of them are good. Some of them have 
foundries. The Japanese mechanics, I have observed 
over years, are, in general, very good. Lighting and 
safety precautions are in most cases woefully poor. 
Adequate light should be installed. The same is true 
of safety precautions. Stair rails, belt guards, covering of 
holes in the floor, ete., are necessary. 

22. In practically all the Japanese plants there is a 
vast amount of rusty iron scrap; some neatly piled up, 
some spread throughout the plant. This scrap has a very 
real cash value which is lessening as the scrap market 
goes down and the quality of this scrap deteriorates. 
The scrap is frequently a very real detriment to the 
operation of the plants. It is often in the way. It oc- 
cupies space that could be used for useful purposes and 
it has, without the slightest doubt, a bad psychological 
effect on the workers. It is important that workers 
should feel that they are working in a well-managed, 
business-like plant and put them into a disorderly area 
Is wrong. I would like to see the chemical plants en- 
couraged in the removal of th* scrap, possibly by a 
central purchasing bureau. If possible, means to force 
the chemical plants to clean up serap should be used 
if they will not do it otherwise. It might be necessary 
to have a traveling bailing machine or traveling shears, 
either of which could be mounted on a flat ear. I really 
know nothing about the scrap business. These remarks 
are from the point of view of a manufacturing chemist. 

23. Something must be done about the allocations 
made by the Japanese Government. There is, I believe, 
unmistakable evidence that there is a great deal of 
favoritism and even dishonesty in the matter of alloca- 
tions. 

24. Communistie tendencies in the workmen are cre- 
ating an increasingly bad situation. In considering only 
the labor in chemical plants, the advantages of some- 
thing in the nature of a community center occurred to 
me. This more properly comes under the scope of Civil 

(Continued on Page 36) 
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Education and Information, or possibly Publie Healtp 
and Welfare, than under the chemical industry. How. 
ever, I have made some observations which are eop- 
tained in Appendix D. 

25. There is weakness in many of the new directorates 
where unions have a hand in the election of directors 
Some theorists may favor it but it is wrong in theory 
I am told there are some cases where it has been tried 
and abandoned. Such directors are interested only jp 
appeasing the unions. Frequently directors now repre. 
senting new shareholders have no knowledge, Interest 
or concern in the health of the industry, their only 
interest being what dividends may be had for the share- 
holders they represent. 

26. The policy of permitting corporations to pay the 
salaries of union officials is manifestly and obviously 
wrong and should be forbidden. 

27. As an additional comment on management, I wis} 
to point out that the Arai Plant of the Dainippon Cel- 
luloid Company, one of the best managed plants, the 
productivity of labor is reported by the management to 
be four pereent above pre-war. 

28. While I cannot be sure, I am strongly inclined to 
believe that allocation is carried to a greater extent 
than is necessary. On the other hand, a great deal of 
raw material now allocated in the chemical industry 
should be free of allocation. This would clean up some 
unfortunate situations and be a step toward normaley 

29. The manufacture of dyes in Japan, in general, is 
well organized. The plants are reasonably good. The 
management and technical men are better than average 
If the dye industry is allowed to proceed as it is going 
now, it should make an early recovery and_ produce 
exportable goods. It would be possible to go at lengt! 
into this matter but all the industry really needs is an 
adequate supply of raw material and, I repeat, to be 
let alone. 

30. The plastic industry needs help and encourage- 
ment. Competent organizations are contemplating ex- 
panding plastic production. The Dainippon Celluloid 
Company, is an excellent example of what a good plastic 
factory should be. In general, the industry ean and 
should grow to be an important one, but it will need 
foreign help. I especially hope the Japanese companies 
will give serious attention to vinyl plastics. 

31. As to the pharmaceutical industry, it should be 
and before the war was, good. In some eases it is; in 
other cases it needs a very strong hand as many of the 
pharmaceutical products are not up to USA and world 
standards. I understand one factory is at a_ standstill 
its stock rooms full, unable to sell its products because 
they do not meet world standards. It might be wise i 
the Japanese government imposed world standards for 
pharmaceuticals. This industry should be very profitabl 
and produce goods for export. 


NAPHTHOL 
nical Works 


fister (Hh 


RIOGEFIELO, NEW JERSEY 


mi 


| 
| 
I 
| l 
I 
| I 
| | 
| 
| 
‘ 
| | 
| 
| 
| 
| 
\ 


32. The paint industry seems to be in perfectly com- 


How- 
petent hands. The need for paint is very great but the & 
con- . 
industry is held back for lack of raw materials. As the 
need is sO great, every effort should be made to provide 


rates 
= the industry with the necessary materials 
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ATOMIC BOMB AND 
HAZARDOUS RADIATION 


(Continued from page 19) 


car be a definite hazard. If an alpha 
particle emitter reaches the stomach 
the hazard is dependent, in part, upon 
the body metabolism for that parti- 
cular alpha emitter. The emitter may 
readily be eliminated by the body or it 
may be absorbed. Some alpha emitters 
are absorbed and deposited in the bone 
marrow and kidneys. The short range 
of the alpha particle which is re- 
leased in the bone marrow is no safe- 
guard. The intense ionization which 
it produces along its short path dam- 
ages the blood forming organs in the 
marrow. This leads directly to a de- 
pression in the white and red blood 
count and eventually to symptoms 
characteristic of bone destruction. It is 
estimated that more than one micro- 
gram of plutonium, which is an alpha 
emitter, is a hazard if it is deposited 
in the skeletal structure of man. 


The beta particle has a mass of 
only about 1/8000 of that of the alpha 
particle. Therefore, its range in mat- 
ter is much greater. Like the alpha 
particle it also penetrates matter and 
dissipates its energy by ionization. 
The radioactive fission products emit 
beta particles of about 2 Mev aver- 
age energy. A 2 Mev energy beta 
particle has a range in air of about 
7 meters and a range in body tissue 
of nearly 1 centimeter. Thus, beta par- 
ticles are somewhat of an external 
hazard since they are capable of pen- 
etrating and damaging the skin. How- 
ever, the beta emitter is a greater 
hazard if it gains entrance to the 
body and is deposited or fixed in the 
tissue. 

The beta and alpha particle emit- 
ters will be present in the form of 
dusts. Therefore, after a contaminat- 
ing; i.e. a low level burst, the neces- 
sary safety precautions are evident. 
Personnel who are working in areas 
contaminated with alpha and _ beta 
particle emitters should be masked. 
They should not eat, drink or smoke 
in the contaminated area. Personnel 
with open wounds should avoid such 
areas. It is apparent that the proper 
discipline for avoiding the hazard of 
alpha and beta emitters is much the 
same as good gas discipline for areas 
contaminated with persistent chemi- 
cals. 

The gamma _ radiation presents 
quite a different problem. The gamma 
photons also dissipate their energy 
in producing ionization. The number 
of ions produced per centimeter of 
path is small and, therefore, the 
paths are long. For gamma photons 
of interest in this work about an 


inch of lead is required, as a shield, 
to reduce the intensity of the gamma 
radiation by 75 per cent. About 10 
inches of concrete are required to 
produce the same reduction in in- 
tensity. Since the gamma radiation 
which arises during the actual ex- 
plosion of the bomb is very intense, 
quite thick shields would be required 
for the protection of personnel within 
a radius of several hundred yards of 
the zero point. 

Gamma radiation penetrates body 
tissue with ease and produces ioniza- 
tion throughout the body. This ioni- 
zation of molecules of the body tissue 
leads to the destruction of body cells 
and tissue damage. It is difficult to 
visualize any sort of individual pro- 
tective equipment which would be 
useful as a shield against gamma 
radiation. 

Most of the body effects are not 
cumulative, and an individual can 
tolerate a certain level of exposure 
to radiation for a considerable period 
of time which is measured in years. 
Exposure to gamma _ radiation is 
measured in roentgens. This unit will 
not be defined here.’ It is generally 
assumed that an individual will suf- 
fer no ill effects if his exposure does 
not exceed 0.1 roentgen per 24 hour 
day. This is a low level of exposure. 
An individual who was in the open 
and a few hundred yards from zero 
point for the Hiroshima explosion re- 
ceived an exposure measured in hun- 
dreds of roentgens of whole body ra- 
diation. An exposure level higher than 
0.1 roentgen per day must be set for 
certain military operations. The 0.1 
roentgen per day level is set for in- 
dividuals constantly exposed over a 
period of years. 

The history of an individual’s ex- 
posure is expressed in terms of his 
radiation dose. The dose is the prod- 
uct of the exposure multiplied by 
the time of exposure. Thus, an indi- 
vidual who is exposed to 0.1 roentgen 
per day for five days has received a 
dose of 0.5 roentgens. It appears than 
an individual can withstand, without 
ill effects, a dose of several hundred 
roentgens provided that the exposure 
is small for any one day. If the daily 
exposure is increased the total dose 
must be decreased if the individual 
is to escape injury. 

It appears, therefore, that in an 
atomic war a soldier may be “radio- 
logically” expended even while he is 
in the best of health. This means 
that he has acquired his total safe 
radiation dose and that he may not 
be exposed to more radiation if he 
is to escape radiation injury. He will 
still be a good fighting man as long 
as he is not exposed to more radia- 
tion. It is obvious that such consid- 
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erations present many new and nove 
staff problems.” 

Nothing has been said to this poin: 
concerning the effects of neutron ys 
diation upon the human body. The 
is no lingering neutron radiation ay 
the neutron problem is one of shiel) 
ing against the prompt radiation, 

The neutron also produces ioniza 
tion in body tissue. The neutron is» 
small body with no electric charge 
In this respect it differs from th 
alpha and beta particles which ar 
charged. The neutron has a mass very 
nearly equal to that of the hydroge 
atom. 

Alpha and beta particles produc 
intense ionization along their paths 
due to the fact that they carry a 
electric charge. The neutron, due t 
the fact that it has no charge, does 
not ionize directly. An energetic nev- 
tron may strike a hydrogen aton, i 
tissue, and give it a high velocity 
The impact also tears away the elec- 
tron of the atom and leaves it an ion 
This energetic ion, due to its charge, 
will produce ionization as does the 
alpha or beta particle. Thus the ener- 
getic neutron produces ionization by 
an indirect process. 

The neutrons which arise in an 
atomic explosion are energetic but 
they quickly lose their energy as they 
penetrate air or solid materials. How- 
ever, the low energy neutron can pen- 
etrate matter by a diffusion process. 
Neutrons quite readily — diffuse 
through lead and other heavy mate- 
rials. Such materials are of but little 
value as neutron shields."'. faet 
many light-weight materials are bet- 
ter for slowing down neutrons. The 
low-energy neutron diffuses readily 
through body tissue until it is cap- 
tured by an atom of the tissue. Ni- 
trogen is present in body tissue and 
the nitrogen atom may capture a neu- 
tron as described by the following 
equation, 

N" it Cc" H' 

The proton (H’') is ejected with con- 
siderable energy in this reaction and 
dissipates its energy by ionizing 
atoms of tissue. The C™ is a radio- 
active form of carbon. It decays by 
beta particle emission and has a half 
life of over 1,000 years. It is not 
much of a hazard due to this long 
half life. There are, however, other 
atoms present in body tissue which 
are capable of capturing neutrons in 
reactions which yield radioactive iso- 
topes which have short half lives. A 
typical reaction is described by the 
following equation, 

Pp" + n' + gamma photon 
The radioactive P* has a half life of 
only 14.3 days and decays as follows, 

S” + beta particle 
(Continued on Page 40) 
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Office, Chief, Chemical Corps, Washington 25, D.C.— 


Chief, Chemical Corps, Maj. Gen. A. H. Waitt, Cml C 
Deputy Chief, Col. E. C. Wallington, Cml C; Executive, 
Maj. J. O. Quimby, Cml C; Chief, Supply and Procure 
ment Div., Col. H. M. Black, Cml C; Chief, Plans, Train 


2. 
search and Engineering Div., 
Cml C; Chief, Division, Lt 


Cml C 


MacArthur, Cml C 
Col. W. M. Creasy, 
Col. Thomas H 


ing and Intelligence 
Chief, Re 
Inspection 
James, 
Gen- 


Army Chemical Center, Maryland——-Commanding 


eral, Brig. Gen. E. EF. Bullene, Cml C; Commanding 
Officer, Edgewood Arsenal, Col. R. T. Beurket, Cml C 
Commandant, CC Sehool, Col. G. Marshall, Cml C; Com- 
manding Officer, Technical Command, Col. J. A. Mac- 


Laughlin, Cml C; President, Chemical Corps Board, Col. 


H. W. Rowan, Cml C. 


Western Chemical Center, Tooele, Utah——-Commanding 
Officer, Col. P. F. Cml C; Executive Officer, Lt. 


Col. W. S. LeRoy, Cml C. 


Powers, 


Pine Bluff Arsenal, Pine Bluff, Arkansas—-Command- 
ing Officer, Col. W. A. 


ficer, Maj. L. E. 


Copthorne, Cml C; Executive Of- 


Anderson, Cm] C. 
Colorado—Com- 
Cmi C. 


Mountain Arsenal, Denver, 


Officer, Col. Crawford M. 


Rocky 
manding Kellogg, 
Camp Detrick, Frederick, Maryland——Commanding Of- 
ficeer, Maj. H. J. Isbell, Cm] C. 


Chicago Chemical Procurement District, 226 W. Jack- 
Bivd., Chicago, Ul. Officer, Maj. F. 
J. Hurley, Cml C. 


son Commanding 


Dallas Chemical Procurement District, 1114 Commerce 


St. Dallas 2, Texas—Commanding Officer, Maj. A. C. 
Hamilton, Cml C. 
Atlanta Chemical Procurement District, 294! Peach- 


tree Street, Atlanta, Ga. Commanding Officer, Maj. Vin- 


cent J. Kosebutski, Cml C. 


Boston Chemical Procurement District, Boston Army 


Base, Boston, Mass. Commanding Offieer, Lt. Col. Wil- 
liam E. R. Sullivan, Cml C. 

New York Chemical Procurement District, 111 
E. 16th St... NYC—Commanding Officer, Lt. Col. J. F. 
Escude, Cml C. 


San Francisco Chemical Procurement District, Oak- 
land Army Base, Oakland, Calif.-—Commanding Officer, 
Col. J. M. MeMillin, Cml C. 

San Jose Project, Oilice, Chief, Chemical Corps, St. 


Thomas, Virgin Islands, BWI—Commanding Officer, Col 


Paul R. Smith, Cml C. 
Chemical Corps Officers with the Army Field Forces 


Headquarters, AFF, Fort Monroe, Virginia—Chemical 


Officer, Col. L. M. Johnson, Cm1 C. 
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Headquarters, First Army, Governors Island, New 
York—Chemical Officer, Col. J. R. Burns, Cm] © 

Headquarters, Second Army, Fort George G. Meade, 
Md.— Chemical Officer, Col. T. H. Murphy, Cml C. 

Headquarters, Third Army, Fort McPherson, Ga. 
Chemical Officer, Col. R. B. Strader, Cml C 


Headquarters, Fourth Army, Fort Sam Houston, Tex. 
Chemical Officer, Lt. Col. R. O. Gordon, Cml C. 

Headquarters, 
Chicago 15, Il. 
Cinl ©. 


Fitth Army, 1660 E. Hyde Park Blvd., 


Chemical Officer, Col. H. B. Bramlet, 


Headquarters, 
Calif. 


Sixth Army, Presidio of San Francisco, 
Chemical Officer, Col. S. E. Whitesides, Cml C. 
Chemical Corps Officers Reserve Corps Instructors 


First Army Area 
Capt. J. N. Klein, Office of 
tor, 90 Church St., New York City; Lt 


Senior State ORC Instruc- 
Col. F. A. 


Capt. K. J. Wilson, Office of Senior State ORC Instructor, 


Rohrs, 


PO Bldg., 402 E. State St., Trenton, N. J Lt... Col. B.D. 
Tyson, Office of Senior State ORC Instructor, PO Box 
646, 726 King St., Wilmington, Del. 

Third Army Area 

Lt. Col. C. B. Drennon, Jr., 708 Frank Nelson Bldg., 
Birmingham, Ala.; Capt. L. H. Evans, Jr., 101 Cone 


Street, Atlanta, Ga.; Maj. E. Escudero, Columbia, S. C. 


Fifth Army Area 


Ist Lt. R. J. Schram, 1660 East Hyde Park Blvd., 
Chicago 15, Ill.; Capt. S. T. Bonds, 310 Federal Office 
Bldg., Third Ave., and Washington Ave., S. Minneapolis, 


Minn.; Maj. C. 
Mo. 


H. White, 12th and Spruce Sts., St. Louis, 


Sixth Army Area 

Lt. Col. A. M. Dunn, Presidio of San Francisco, Calif.; 
Capt. E. 
and Oliveway, Seattle 1, 
MacArthur, Calif 


1606 Textile Tower, 7th Avenue 
Wn; Capt. T. C. Moor Kort 


IF. Them, Room 


ROTC Instructors 
Ohio State University, Columbus 10, Ohio, Maj. J. C. 
Lt. Col. 
Station, Texas, 
School of 
Decker; MIT, Cambridge, 
Fitzpatrick and Capt. Wil- 


Purdue University, Lafayette, Indiana, 
& M 


Georgia 


Braxton; 
L. B. Cottingham; Texas A. 
Maj. A. O. Wiken; 
Atlanta, Georgia, Lt. Col. N. I 
Massachusetts, Lt. Col. J. W. 
Bell. 


, College 


Technology, 


liam 


Foreign Service—Theater Chemical Officers 


Headquarters, USA, European Command Chief 
Chemical Officer, Col. C. E. Loucks; Headquarters, USA, 
Far East Command, Chief Chemical Officer, Col. D. R. 
King; Headquarters, USA, Pacific, Chief Chemical Of- 


Col. R. W. 
bean Command, Chief Chemical Officer, Col. 
USA, Alaska, 


USA, Carib- 
R. A. John- 
Chief Chemical Officer, 


ficer, Lt. Breaks; Headquarters, 
Headquarters, 


Maj. G. A. 


son; 
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ANNUAL BANQUET 
(Continued from Page 8) 

U.S. Air Force, Col. John F. Bab- 

eock addressing the members stated 

in part: “The business of making 

war is probably more distasteful to 


warfare material when military op- 
erations dictate their use 


Representing General Jacob L 
Devers, Chief, Army Field) Forces, 
Col. Leonard M. Johnson, Chemical 


that this cooperation and continuyty 


of effort may be fostered and maip. 


tained.’ 


In addition to the aforementions 


pons and munitions, are particularly 
anxious to effect the closest relation- 
ships with the Chemical Corps. 


very great degree. with a total authorized strength ot 


“We in the field of aireraft arma- 


ment, Which ineludes chemical wea- men,” 


operation of the 


INDUSTRIAL CHEMICALS 


The facilities listed below and the special techniques involved 
have been developed through forty years of experience in the 
manufacture of industrial chemicals. Over a hundred regular 
products and many more research products have been made available 
through these process facilities. 


TYPES OF SPECIAL FACILITIES 


Chlorination Hydrogenation . Esterification . 
Phosgenation Sulfhydration . Metallic Chlori- 
nation . . . Hydrochlorination Fluorination 


The Hooker Company is a basic manufacturer of chlorine, caustic 

soda, muriatic acid, chlorobenzols, sodium sulthydrate and many 

other chemicals of large commercial volume. Your inquiries for 
production information are invited. 


Hooker Electrochemical Co. 


40 Forty-seventh Street, Niagara Falls, N. Y. 


New York, N. Y. Wilmington, Calif. Tacoma, Wash. 


slightly over 2.000) officers and 
Commenting on 


the necessary co- 


industry, Colonel Johnson | stated 


the modern military man than to Officer for Army Field Forces, stated the following were honor guests 
others, primarily because he has ex- in part: “‘As you all ki.ow, at the the Association banquet: 
perienced war by direct contact. But close of the war and as a result ot Rear Admiral John A. Snacke; 
this experience has also taught him the rather violent demobilization, berg, Deputy Chief, Bureau of Ord 
the lesson of preparedness and _ its the Army was very much disor- nanee, U. S. Navy; Brig. Gen. E@¢ 
importance, * * * It is with this ganized. Chemical Corps troops” in ward Montgomery, Chief, Suppl 
concept that the Air Foree evidences the Regular Army were reduced at Group, Logistics Division, WU. s 
ereat interest in the field of chemi- one time to two units, with a total Army; Brig. Gen. E. F. Bullene 
eal warfare, because chemical wea- strength of about 270 officers and Commanding General, Army Chemij 
pons and munitions strengthen the men. As of 1 May this year, we cal Center; Col. Charles E. Loucks 
aircraft as a weapon of war to a now have a total eighteen units 


Chemical Officer, European Con 
mand and President of the AFCA’s 
European Chapter; Mr. Neil Gavror 
representing the Technical Officers 
Association of the United Kingdom 


armed forees with Maj. Gen. Sidney P. Spalding, Col 


Norman D. Gillett and Mr. Harry 


“Since one of the primary Air that in the future an even Closer kx. Blythe of the Munitions Board 
Foree funetions is the delivery of cooperation is necessary ‘to insure Mr. James H. Boak, Operations and 
munitions, you can readily see what the continuity of the effort that won Training Division, U. S. Army; Col 
we must continue to depend upon the vietory for in World War M. T. Hankins, representing — the 
the Chemical Corps and the chemi- Il.’ He declared, “It is by the work Joint Chiefs of Staff; Brig. Ger 
cal industry to supply the = Air of such an organization as” the Edwin A. Zundel, Commanding 
Foree with the necessary chemical Armed Forees Chemical Association General, Camp Holabird, Md. 


ATOMIC BOMB 


(Continued from Page 39) 

The beta particle is ejected with 1.7 Mev energy. 

The biologie effects of neutrons are not as well under- 
stood as are those of gamma photons. Also, the permis- 
sible exposure and dose are not known with precision. It 
is known that neutron radiation is a greater hazard thar 
is gamma radiation of the same intensity. It appears that 
neutron radiation is about five times as damaging, bio- 
logically, as is gamma or beta radiation of equal intensity. 
The tolerance dose for neutron radiation is, therefore, 
correspondingly less. Much work remains to be done in 
studying the neutron hazard. 
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It wasn't always easy to hold steady in the early days of photography— 
mg or in the pioneering of any new industry. 


Niagara Alkali Company, a pioneer in the field of electro-chemistry in America has always held 
= steady in the development of high-quality products. And, through the years, 
Niagara has always kept its aims in proper focus and has always had the courage and willingness _ 


to try new methods and techniques in manufacture and servicing. 


Count on Niagara for Caustic Soda, Caustic Potash, Carbonate of Potash, EBG Liquid Chlorine, 
Paradichlorobenzene and Niagathal (Tetrachloro Phthalic Anhydride). 


60 East 42nd Street, New York 17, N. Y. 


LIQUID CHLORINE * CAUSTIC POTASH « CARBONATE OF POTASH « PARADICHLOROBENZENE ¢ CAUSTIC SODA®* NIAGATHAL (TETRACHLORO PHTHALIC ANHYDRIDE) 
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SODA ASH 

CHLORINE 

CAUSTIC SODA 
SODIUM BICARBONATE 
CALCIUM CHLORIDE 
CAUSTIC ASH 
MODIFIED SODAS 
SODA BRIQUETTES 


(Iron Desulphurizer) 


PHOSFLAKE 


(Bottle Washer) 


SILENE EF 


(Hydrated Calcium Silicate) 


CALCENE T 


(Precipitated Calcium Carbonate) 


PITTCHLOR 


(High Test Calcium Hypochlorite) 


PITTCIDE 


(Special Calcium Hypochlorite) 


BORAX 
PACIFIC CRYSTALS 


(Sodium Sesquicarbonate) 


Good from any 
viewpoint 


FROM THAT OF YOUR MANAGEMENT— 


Columbia policies foster profitable business relationships. 


N 
FROM THAT OF YOUR TECHNICAL STAFF— 


Columbia manufacturing controls eliminate production 
difficulties arising out of variances in quality and grading. 


FROM THAT OF YOUR PURCHASING DEPARTMENT— 


Columbia plant locations and expeditious handling of 
your inquiries and orders assure fast service. 


Yes, from any viewpoint, Columbia offers definite advan- 
tages as your source of supply for alkalies, chlorine and 
related chemical specialties. Pittsburgh Plate Glass Com- 
pany, Columbia Chemical Division, Fifth at Bellefield, 
Pittsburgh 13, Pa. 


| COLUMBIA 


CHICAGO BOSTON 


CHEMICALS 


ST. LOUIS PITTSBURGH 
CLEVELAND PHILADELPHIA 
SAN FRANCISCO 


PAINT + GLASS CHEMICALS » BRUSHES + PLASTICS 


NEW YORK 


CINCINNATI 
MINNEAPOLIS 
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